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CHAPTER I. INTRODUCTION 
The Problem 
After the U.S. dollar devaluations of the early 1970s, the volume 
and value of agricultural exports rose substantially. This apparent 
correlation between movements in the value of the dollar and agricultural 
prices and exports has spawned much research into their theoretical and 
quantitative linkages. Much of the research has taken a monetary 
approach to exchange rate determination, emphasizing the influence of 
monetary policy on currency valuation. Three key assumptions have formed 
the basis of much of the quantitative research in this area; 1) purchas­
ing Power Parity (PPP), or the perfectly flexible prices assumption, 2) 
Interest Parity (IP), or perfect capital mobility, and 3) the absence of 
expectations about future exchange rate movements. To make the link 
between monetary policy and agricultural exports and prices, the common 
practice has been to incorporate a submodel of exchange rate determina­
tion based on these assumptions into larger models of agricultural 
trade. 
The PPP doctrine hypothesizes that the exchange rate stands in a set 
relationship to the home and foreign price levels. Therefore, it implies 
that the exchange rate can be derived strictly from commodity market 
conditions, a view that has been seriously questioned particularly for 
the short run. Even from a long-run perspective, PPP is not assured 
theoretically in the presence of nontraded goods and transfer costs. A 
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number of researchers, including Balassa (1964), Dornbusch (1980a), 
Frenkel (1981b), Cumby and Obstfeld (1984), and Frenkel (1984a) have 
provided evidence against PPP in the short run. 
The IP condition assumes that the interest rate in the home country 
equals the foreign interest rate plus the anticipated rate of deprecia­
tion of the home currency. It implies that home and foreign bonds are 
perfect substitutes and that capital is perfectly mobile among countries. 
Actual capital movements, however, are constrained to some extent by 
national intervention policies and various risk factors. Cumby and 
Obstfeld (1984), for example, assuming rational expectations and correct­
ing for the dependence of the conditional covariances of relative 
inflation forecast error on nominal interest differentials, tested the IP 
condition extensively. They found strong evidence against IP over the 
recent floating period. Evidence of capital control and the existence of 
a risk premium is provided by Frankel and Froot (1985). 
Modern theories of exchange rate determination emphasize the 
critical role of expectations in determining the exchange rate. One 
major motivation for introducing expectations into exchange rate modeling 
is that unanticipated changes, or "news", are to a large extent 
responsible for the sharp fluctuations in the exchange rate during a 
given time period. Dornbusch (1980a) and Frenkel (1981a) discuss the 
importance of accounting for the role of "news" in modeling exchange rate 
behavior. 
The incorporation of exchange rate determination submodels into 
models of agricultural trade, to capture the linkage between monetary 
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policy and the U.S. agricultural sector via the exchange rate, has also 
entailed a number of crucial, yet dubious assumptions. First, many 
studies, such as that of Chambers and Just (1982), assume a simple, two-
region world including the U.S. and an aggregate, rest-of-the-world (ROW) 
region. This assumption ignores structural and agricultural policy dif­
ferences among countries in the aggregate region and obscures world 
demand and supply responses to changes in the value of the dollar. 
Second, the two-country assumption implies that only U.S. monetary 
policy matters by ignoring the differing behavior of the monetary 
authorities of the countries in the non-U.S. region. Hartley (1981) and 
Genberg (1984) provide evidence linking the poor performance of exchange-
rate-determination models with the failure to account for differences in 
monetary policies across countries. 
Third, most of these studies have focused on one agricultural 
commodity, ignoring the impact of related commodities. The estimated 
impact of U.S. monetary policy, for example, on world soybean markets may 
be different in both magnitude and direction if one were to account for 
the existence of the joint products of soybeans. 
Finally, because there are numerous dollar exchange rates, most 
studies have used an aggregate or trade-weighted exchange rate as a 
representation of the foreign currency value of the dollar. Such 
aggregation or weighting processes, however, obscure the movement of the 
value of the dollar against foreign currencies. As a consequence, 
meaningful analysis of the trade behavior of U.S. export partners and 
competitors is difficult at best. The SDR (special drawing rights), for 
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example, is a commonly used proxy for the exchange value of the dollar in 
studies of the impact of monetary policy on U.S. agriculture. Table 1.1 
indicates varying degrees of both positive and negative simple correla­
tion between the SDR and six common dollar exchange rates. To the extent 
that the SDR obscures the actual movements of the value of the dollar in 
foreign currency markets, therefore, the effects of monetary policy on 
U.S. agriculture is inadequately represented in models that use the SDR 
as an exchange rate proxy. 
In summary, a more adequate, theoretically sound, and realistic 
measurement of the effects of monetary policy on U.S. agricultural prices 
and exports requires the relaxation of a number of questionable yet 
common assumptions involved in the models used. These include the 
assumptions of the short-run purchasing power parity, uncovered interest 
parity, and the absence of expectations about future exchange rate 
movements in the exchange rate determination models utilized. Question­
able assumptions with regard to the commodity models used include the 
absence of joint products and a two-country, one-exchange-rate world. 
Objectives 
The general concern of this study is a quantitative examination of 
the effect of U.S. monetary and/or exchange rate policy on U.S. agricul­
tural prices, production, stocks, consumption, and trade. Time and cost 
limitations, however, preclude the inclusion of all U.S. produced agri­
cultural commodities in the analysis. In choosing one or more represen­
tative commodities for the analysis, the following must be considered. 
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Table 1.1. Simple correlation matrix of seven common dollar exchange 
rates, 1970-1983 
Canadian Deutsche French 
Cruzeiros dollars marks francs Rupees Yen 
Cruzeiros 1.00 
Canadian 
dollars .63 1.00 
Duetsche 
marks -.1 -0.54 1.00 
French 
francs .84 0.47 0.31 1.00 
Rupees .78 0.47 -0.36 0.57 1.00 
Yen -.34 -0.74 0.90 0.30 -.42 1.00 
SDR .23 -0.19 0.90 0.65 -.52 0.72 
First, the greater the relative importance of the commodity or commodi­
ties with regard to total agricultural production, consumption, and 
trade, the more likely the results can be generalized. Second, economic 
theory suggests that the results that one might obtain under the single 
commodity assumption may be different from those obtained under the 
existence of joint products. Finally, the less the intervention of 
governments in the world market for the commodity or commodities, the 
less the distortion in price signals in response to changes in economic 
conditions. For all these reasons, as well as the familiarity of the 
researcher with the market, the world soybean and soybean derivatives 
market will be used in the analysis. 
Soybeans account for 15-20 percent of the total value of U.S. crop 
production. Also, soybeans and products are the second largest U.S. 
agricultural export after wheat, accounting for 20-25 percent of total 
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U.S. agricultural export value. Soybeans are also the world's most 
important oilseed in terras of utilization and trade volume. The U.S. 
exports 40-50 percent of its soybean output which makes up 70-80 percent 
of all soybeans traded. In addition, a soybean model will allow an 
analysis of the interaction and simultaneity in producing and consuming 
the joint products of soybeans (soymeal and soyoil). Finally, the world 
production and trade of soybeans and its products are relatively 
unfettered by government policy intervention. 
Consequently, the specific objectives of this study are the 
following; 
1. Evaluate and analyze the different approaches to exchange rate 
determination, with emphasis on recent developments in exchange 
rate modeling. 
2. Provide an appropriate exchange rate model that takes into 
account the deficiencies in modeling exchange rate and monetary 
policy impacts on the U.S. farm sector. 
3. Specify, estimate, and validate a multi-country, nonspatial 
price equilibrium model of soybeans and products into which the 
exchange rate model has been integrated using appropriate econo­
metric procedures. 
4. Conduct dynamic policy simulations to quantitatively examine the 
impact of a change in U.S. monetary policy on the U.S. and world 
soybean and soybean product production, demand, stocks, trade, 
and prices, under the following alternative assumptions: 
a. the prices of both soybeans and soybean products as well as 
the general economy prices for all regions in the model are 
freely and simultaneously determined within the model. 
b. soybean and product prices are perfectly flexible and 
determined endogenously, while the general price levels in 
all regions are perfectly rigid and exogenous. 
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c. to analyze the effects of monetary policy in the presence of 
joint products, three simulations will be conducted under 
the following three assumptions: 
(1) only soybean behavior is allowed to adjust to a change 
in monetary policy. 
(2) only soymeal behavior is allowed to adjust to a change 
in monetary policy. 
(3) only soyoil behavior is allowed to adjust to a change in 
monetary policy. 
5. Use the results of the estimation and the dynamic simulations to 
draw conclusions and implications. 
Literature Review 
Schuh (1974) is commonly cited as the first to note the importance 
of the exchange rate link between the performance of the macroeconomy and 
U.S. agricultural trade and prices. Much of the subsequent quantitative 
research on the nature, extent, and impact of this linkage has drawn on 
the theoretical and empirical work of general economists in the area of 
exchange rate determination. Consequently, given the objectives of this 
study, three general categories of studies will be reviewed here: 
1) studies of exchange rate determination, 2) studies that investigate 
the effects of monetary policy and/or exchange rates on agriculture with 
particular emphasis on studies that incorporate exchange rate determina­
tion submodels into models of agricultural trade, and 3) studies using 
world soybean models with emphasis on the way in which the exchange rate 
is treated in those models. 
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Studies of exchange rate determination 
The international shift to a flexible exchange rate system in the 
early 1970s prompted a great deal of both theoretical and empirical 
research on the determinants of exchange rate behavior. Much of the 
theoretical work has viewed the exchange rate as an asset price, 
emphasizing the role of future expectations in exchange rate determina­
tion. Many of the empirical studies of exchange rate determination, 
however, have taken a monetary approach, assuming that purchasing power 
and interest parities hold in general. The results have not been highly 
satisfactory such that the assumptions of both PPP and IP, at least in 
the short run, have been largely rejected empirically. The following is 
a brief review of some of the major studies of exchange rate determina­
tion. 
Balassa (1964) was the first to provide empirical evidence that the 
exchange rate not only deviates from general price levels in the short 
run but also tends to deviate persistently over time. More recently, 
Cumby and Obstfeld (1984) examined and tested extensively both parity 
conditions under the assumption of rational expectations over the recent 
period of floating exchange rates. Their findings provide strong 
evidence against both PPP and IP conditions. Their results indicate the 
existence of conditional heteroscedosticity between inflation and 
exchange rate forecast errors. 
Kouri (1975) extended the portfolio equilibrium model of an open 
economy to explain the behavior of exchange rates. He emphasized capital 
account transactions rather than payment flows associated with 
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merchandise trade. In his model, the short-run equilibrium value of the 
exchange rate is determined together with other asset prices under the 
condition of equilibrium between the demands for and the supplies of 
different assets. In contrast with the monetarist model, his portfolio 
model distinguishes between different types of monetary policies such as 
foreign exchange market intervention on the one hand and domestic open 
market operations on the other. Kouri emphasized the role of capital 
account transactions in the short run and of the current account in the 
long run. 
Haas and Alexander (1979) presented an integrated model of the 
exchange market in which the spot exchange rate is derived from a 
normalized short-term capital flow equation. The capital flow equation 
is based on a stock adjustment model. Their model jointly determines 
short-term capital flows and the external value of the Canadian dollar. 
They assumed that exchange rate expectations are functions of official 
intervention as well as of past values of the spot exchange rate. The 
model was estimated using quarterly data for the two floating periods 
1953.Ill to 1961.IV and 1971.1 to 1975.11. Their empirical results 
suggests that speculation, both spot and forward, plays an important role 
in the system. 
Mussa (1979) examined the empirical characteristics of the regime of 
flexible rates during the 1970s and reached three major conclusions. 
First, based on monthly data, the spot exchange rate followed a random 
walk during the 1970s. Second, the spot and forward exchange rates (for 
maturities extending out to one year) tend to move in the same direction 
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and by approximately the same amount, especially when changes are fairly 
large. This implies that changes in spot exchange rates which are 
largely unanticipated correspond fairly closely to changes in the 
market's expectations of future spot exchange rates. Finally, contrary 
to the PPP doctrine, based on monthly, quarterly, and annual data, there 
has not been a close correspondence between movements in exchange rates 
and movements in the ratio of national price levels, especially during 
the 1970s. Also, according to Mussa, there are two major difficulties 
with simple monetary models of exchange rate behavior. First, they have 
not performed well in explaining movements in nominal exchange rates. 
Second, they do not explicitly account for the role of expectations. 
Dornbusch (1980a) provided empirical evidence against both the 
short-run and the long-run versions of the PPP doctrine and the 
monetarist model of exchange rate determination. His empirical results 
indicated that the instability and poor explanatory power of the simple 
monetary models of exchange rate determination may be due in large part 
to their failure to incorporate the effects of "news" or unanticipated 
changes in the exchange rate. He distinguished between three kinds of 
"news" or information as important determinants of unanticipated changes 
in exchange rates: 1) changes in the current account, 2) cyclical or 
demand factors, and 3) interest rate movements. His empirical tests 
confirmed that unanticipated real and financial disturbances bring about 
unexpected movements in the exchange rate. 
The role of "news" in exchange rate determination was also examined 
empirically by Frenkel (1981a) over the period June 1973-July 1979. The 
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"news" was represented in his model by innovation in the interest rate 
differential. That is, "news" was defined as [(i-i*)^ - (i-i*)^] 
where i and i* are the domestic and foreign rates of interest, respec­
tively, and E is the expectations operator. The expected interest rate 
differential (E^_^(i-i*)^) was computed from a regression of the interest 
differential on a constant, two lagged values of the differential, and 
the lagged forward exchange rate. His econometric results indicated that 
"news" is among the major factors that influence changes in exchange 
rates. This was implied by the strong dependency of exchange rate 
changes on the unexpected changes in the rate of interest. Further, the 
empirical results indicated that deviations from PPP in the short-run can 
be characterized by a first-order autoregressive process. Another 
important result was that a positive association between the interest 
rate and the exchange rate holds only during inflationary periods. 
Another empirical test of the role of "news" in determining exchange 
rate behavior was pursued by Branson (1984) using a quarterly data for 
the period 1973-IV to 1980-IV. He used the residuals from an estimated 
system of vector autoregressions (VARs) as the innovations or "news" in 
determining the money supply, current account, and relative price levels. 
His results indicate that "news" or unanticipated movements in money, 
current account, and relative prices first cause a jump in the exchange 
rate and then a movement along a saddle path to the new long run 
equilibrium. 
Strong evidence against the monetarist model of exchange rate deter­
mination was provided by Hartley (1981). He found that a simple monetary 
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model may not be satisfactory for explaining all currency movements both 
in the short-run and long-run. He indicated that this may be related to 
the different ways in which monetary policies are conducted in different 
countries. 
Meese and Rogoff (1983) showed that exchange rate models with auto-
regressive error terms perform poorly at one-to-twelve month forecast 
horizons over a wide range of coefficient values. They demonstrated that 
dismal short-to-medium-run forecasting performance of exchange rate 
models is not attributable to the sample distribution of the coefficient 
estimates. They concluded that several factors are responsible for the 
poor performance of structural exchange rate models: 1) the assumptions 
of PPP and IP, 2) poor measurement of inflationary expectations, and/or 
3) misspecification of the money demand function. 
The poor performance of the monetarist model was documented more 
extensively by Frankel (1984a). He used monthly data (January 1974 to 
June 1981) and an iterative Cochrane-Orcutt technique to correct for 
serial correlation in estimating both the "flexible" and "sticky" 
versions of the monetary model.^ His results were poor for both versions 
with slight favoring of the sticky price monetary equation over the 
flexible one. Frankel attempted to improve the results by introducing 
the long-run real exchange rate as another explanatory variable to 
account for long-run derivations from PPP and by adding a shift variable 
^The sticky version of the monetarist model of exchange rate deter­
mination assumes that prices adjust only in the long run to maintain the 
equilibrium exchange rate. See the section on methodology for more 
detail. 
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to account for shifts in money demand. He found that both shifts in 
money demand and deviations from PPP may be equally responsible,for the 
problems of the monetary equation. Using a portfolio model of exchange 
rate determination, Frankel then relaxed the interest parity assumption 
and solved for the risk premium. The results provide little support for 
the portfolio approach to exchange rate determination. 
Frankel and Froot (1985) considered a nonstandard model of the 
dollar as a speculative bubble without the constraint of fully rational 
expectations. Their model features three classes of actors: fundamen­
talists, chartists, and portfolio managers. Fundamentalists forecast a 
depreciation of the dollar based on an overshooting model that would be 
rational if there were no chartists. Chartists extrapolate recent trends 
based on an information set that includes no fundamentals. Portfolio 
managers take positions in the market and, thus, determine the exchange 
rate based on expectations that are a weighted average of the fundamen­
talists and chartists. They used their model to explain the 1981-85 
appreciation of the dollar. According to their study, the increase in 
the interest differential relative to the expected rates of inflation or 
depreciation (i.e., "overshooting"^) was the major facfor capable of 
explaining the large real appreciation of the dollar from 1981 to 1985 
and its subsequent depreciation. 
^The overshooting model, developed by Dornbusch (1976) to explain 
the price of foreign exchange, also has important implications for the 
prices of agricultural commodities. It provides a theoretical basis for 
examining the existence of short-run real effects of monetary policy on 
the agricultural sector. See for example Frankel (1984b) and Stamoulis 
and Rausser (1987). 
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Frenkel and Froot also distinguished between short-term and long- term 
expectations by examining the weight survey respondents place on 
variables other than the contemporaneous spot rate in forming their 
expectations at different time horizons. They found that shorter term 
expectations (1 week, 2 weeks, and 1 month) all exhibit significant 
bandwagon tendencies. That is, an appreciation of the exchange rate over 
the past period by itself generates the expectation that the spot rate 
will appreciate by more in the next period. This result is characteris­
tic of destabilizing expectations in which the current appreciation 
generates self-sustaining expectations of future appreciation. In 
contrast with the shorter-term expectations, the longer-term results 
pointed toward stabilizing distributed lag expectations. These were 
stabilizing in the sense that longer-term expectations featured a 
strongly positive weight on the lagged spot rate rather than complete 
weight on the contemporaneous spot rate. This important result was 
confirmed using three standard models of expectations: extrapolative, 
regressive, and adaptive. Their results suggest that one or a mixture of 
these expectations are more suitable in explaining exchange rate behavior 
over the recent period. 
McKinnon (1986) tested two alternative monetary models to explain 
the sources of increased price level instability over the period of 
floating exchange rates. The first model was termed "the domestic 
monetarists" proposition and relies purely on domestic monetary 
indicators. The second takes a more open economy approach by utilizing 
additional information from the dollar exchange rate and movements in 
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foreign money supplies. He used a single reduced-form regression of 
current U.S. price inflation on current and past percentage changes in 
U.S. narrow money (Ml) to test the first model. He added current and 
past values of the dollar exchange rate and money growth in the rest of 
the world to test the second model. Using both quarterly and annual data 
covering both fixed and floating periods, the econometric results 
asserted that for a period of fixed exchange rates, the growth in U.S. 
money (Ml) by itself is capable of explaining movements in the U.S. 
inflation rate (measured as a percentage change in the U.S. wholesale 
price index). For the floating period 1973-84, the growth rate in the 
U.S. money supply was a poor predictor of the much larger cyclical 
fluctuations in the U.S. price level during that period. However, when 
the dollar exchange rate was incorporated as additional variable for the 
period of 1973 to 1984 the explanatory power of the equations increased 
substantially. McKinno concluded, therefore, that the deteriorating 
quality of the basic monetary equation for the United States after the 
float could be avoided if the dollar exchange was included as an 
additional explanatory variable. Also, he found that money growth in the 
rest of the world is an important factor in explaining fluctuation in 
U.S. wholesale price index. However, because of the inverse correlation 
between the strength of the U.S. dollar and money growth in the rest of 
the world under a "dirty" float, the dollar exchange rate dominates both 
U.S. and rest-of-the-world money supply variables. 
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Studies of monetary policy, exchange rates 
and agriculture 
Schuh (1974, 1980, 1984) has suggested repeatedly that the U.S. 
agricultural sector of the U.S. economy bears "a major share of the 
burden of adjustment" to highly erratic monetary policy, largely through 
its effect on the value of the U.S. dollar against foreign currencies. 
Many efforts to test that hypothesis have utilized agricultural sector 
models for one or a group of commodities with an explicit export sector 
into which a submodel of exchange rate determination has been incorpor­
ated. The majority of these studies have adopted an ad-hoc, or at best, 
a monetary exchange rate model to capture the impact of monetary policy 
on agricultural trade and prices. The following is a brief review of 
some of these studies. 
Shei (1978) made probably the first attempt to estimate the effects 
of the 1971 and 1973 devaluations of the dollar on the U.S. agricultural 
sector. He specified a general-equilibrium econometric model of the U.S. 
economy, with a disaggregation of both the real and monetary sectors. 
His empirical results suggested that the dollar devaluation of the early 
1970s had a significant effect on U.S. crop exports and domestic and 
export prices during that period. However, the exchange rate was 
exogenously determined in the model. 
Chambers and Just (1982) examined the impacts of domestic credit 
supply fluctuations upon the domestic disappearance, exports, domestic 
prices, and inventories of wheat, corn, and soybeans. Their model 
recognized explicitly the agricultural monetary sectoral linkage via the 
exchange rate. However, they make a two-country assumption (U.S. and the 
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rest of the world), obscuring world demand and supply response to changes 
in the value of the dollar. At the same time the "exchange rate" was 
represented by the SDR. Their ^  hoc specification of exchange rate 
determination has been used by numerous other researchers. Their results 
suggest that a sustained one percent increase in domestic credit leads to 
an elastic response (in the long run) in the level of corn and wheat 
exports (slightly more than two percent), while soybean exports increase 
by slightly less than one percent. 
Starleaf (1982) examined the impact of macroeconomic policies, both 
fiscal and monetary, on the farm sector of the U.S. economy. He tested 
econometrically the relationship between the farm output price level and 
nominal and real nonfarm output using annual data for the period 1947-
1980. He found that only the coefficient with respect to the nominal 
nonfarm output was statistically significant. He concluded that short-
run farm price movements have been more closely associated with movements 
in domestic demand than domestic supply and, therefore, concluded that 
activist macroeconomic policy action have had short-run effect upon the 
farm economy, particularly the farm output price level. Furthermore, he 
tested the relationship between the exchange rate and the farm sector by 
regressing the annual percentage changes in the farm output price level 
against annual percentage changes in a trade-weighted value of the U.S. 
dollar and annual percentage changes in nominal and real nonfarm output. 
His results indicate that macroeconomic policy actions have had an effect 
upon the farm output price level through their effect upon both domestic 
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demand and the exchange rate between the U.S. dollar and foreign 
currencies. 
Canler and Pagoulatos (1983) specified and estimated an effective 
U.S. agricultural exchange rate as a function of the U.S. money supply, 
the general price level, aggregate real income, the one period lag of the 
cumulative current account deficit, and the lagged dependent variable. 
Their empirical results emphasize the important role of money supply in 
the determination of the agricultural exchange rate. They stress, 
however, that other variables, such as real income, have an important 
role in determining the value of the dollar. 
Chambers (1984) developed a short-run portfolio balance model of the 
interaction between the financial and agricultural sector to examine the 
effects of monetary policy on agriculture. His theoretical model 
suggested that a restrictive monetary policy dampens agricultural income 
and agricultural prices relative to nonagricultural prices causing real 
effects in the short-run. He used the vector autoregession (VAR) 
technique and utilized monthly data for money supply (Ml), the agricul­
tural trade balance, relative farm prices, and farm income to test the 
hypothesis. The empirical results implied that monetary policy is not 
neutral in the short-run because agricultural prices fall relative to 
nonagricultural prices. The results also suggested that over time 
innovations in Ml explain successively less of the forecast variance in 
Ml and more and more of the forecast variance in the agricultural 
variates, implying an even longer time horizon for the nonneutrality of 
money (Ml) with respect to agriculture. Because of the long lags 
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inherent in agricultural production, this result seems quite plausible. 
Evidence of nonneutrality of the money supply (anticipated) with respect 
to agriculture for an even longer time horizon was also found by Chambers 
using annual data for the period 1952-1982. 
Orden (1984) used a 12-variable vector autoregressive model (VAR) 
using annual data from 1954-1980 to examine the effect of macro-exchange 
rate policies on the world corn market. His empirical findings confirmed 
Schuh's original contention that the exchange rate is an important 
variable that had been omitted from previous analyses of the U.S. agri­
culture. He concluded that a surprisingly over-valued dollar lowered 
exports and prices in 1970, 1971, and 1972. He also found that 
unanticipated devaluations had large effects on exports and prices in 
1973, 1974, and 1975. The impacts attributed to shocks to the exchange 
rate were more dominant than other variables in explaining development 
with respect to the corn price. That is, the effects of exchange-rate 
shocks exceeded those of oil-sector and income-transfer shocks in eight 
of the eleven years of the sample period (1970-1980). 
Paggi (1984) applied the Granger causality test to corn and wheat 
exports with respect to changes in the monetary aggregates (M^, M^, and 
Mg). The test results failed to support a statistically significant 
relationship between changes in the monetary variables considered and 
wheat or corn exports at the five percent level. 
Pagoulatos, Shonkwiler, and Canler (1984) empirically tested a 
number of agricultural exchange rate models based on the asset view of 
the exchange rate, using an agricultural-trade-weighted dollar exchange 
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rate. They used a reduced form equation of exchange rate determination 
that allowed for an econometric test of different versions of the 
monetary and the portfolio balance models. They concluded that the 
portfolio balance approach more accurately accounts for the behavior of 
the effective agricultural exchange rate. 
Batten and Belongia (1984) examined the impacts of exchange rate 
changes on U.S. agricultural exports using a reduced form specification 
for the volume of U.S. agricultural exports as a function of a trade-
weighted index of foreign GNP, a price index of U.S. agricultural 
exports, the U.S. consumer price index, and a real trade-weighted index 
of the foreign exchange value of the U.S. dollar. Their empirical 
results suggested that exports are negatively related to the real 
exchange rate. They concluded, however, that exchange rate changes are 
dominated by changes in the level of real GNP in importing nations. 
Denbaly (1984) and Denbaly and Williams (1988) consider the effects 
of U.S. monetary policy on U.S. exports and prices of feedgrains using a 
multicountry, nonspatial price equilibrium model of the world feedgrain 
market. The dollar exchange rate in the model was endogenized following 
the monetary approach to exchange rate determination. To account for the 
discontinuity in the exchange rate series because of the shift from a 
fixed to a flexible regime, they used a grafted polynominal technique. 
Their empirical results provide little evidence in support of strong, 
direct link between monetary policy and the exchange rate. They also 
found that the foreign demand for U.S. feedgrain exports and prices are 
relatively unresponsive to changes in the value of the dollar. They 
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concluded that U.S. monetary policy has only a limited effect on the 
world feedgrain market. 
Devadoss, Meyers, and Starleaf (1985) considered the various 
economic linkages between U.S. monetary policy and the agricultural 
sector using a general equilibrium model with extensive disaggregation of 
both the real and monetary macro sectors of the model. The exchange rate 
was endogenized in the model using a monetarist model of exchange rate 
determination. Following Denbaly and Williams, they used a grafted poly-
nominal technique to account for the discontinuity in the SDR exchange 
rate series. Their dynamic simulation results suggest that monetary 
expansion favors the agricultural sector by increasing farm exports, 
prices, and income. 
Rausser (1985) developed a general equilibrium model to assess the 
effects of agricultural sector policies on the general economy and of 
fiscal and monetary policies on the agricultural sector. The macro-
economy component is a demand side neo-Keynesian sticky-price framework. 
The fixed-price character of the model derives from the assumption that 
prices adjust slowly to change in excess demand through an expectations-
augmented Phillips curve. The principal subcomponents of the macro model 
are aggregate consumption, aggregate domestic investment, a domestic 
monetary sector, a Phillips curve relationship, a domestic income sector, 
and a government finance sector. Exports and imports are disaggregated 
into agricultural and nonagricultural components. The exchange rate is 
determined within an asset market equilibrium framework and is measured 
in U.S. dollars per unit of foreign currency. The agricultural sector is 
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specified as a series of supply and demand equations with price playing 
the key equilibrating role; hence, this sector is specified as a series 
of flex-price markets. The model was estimated and a series of econo­
metric simulations were conducted. The results confirm that an increase 
in the exchange value of the dollar has a distinctly negative effect on 
commodity prices and that the expected money growth rate has a positive 
effect on these prices. The latter variable causes the long-run 
equilibrium commodity price path to move in a corresponding direction. A 
restrictive monetary policy causes both the long-run equilibrium nominal 
commodity price to fall and a corresponding rise in the exchange value 
of the dollar. Because of slower adjustments in the other markets of the 
macroeconomy, short-run commodity prices overshoot the new long-run 
equilibrium commodity price. He concluded that the fix-flex price 
dichotomy of the U.S. economy implies that money is in fact nonnetural. 
Starleaf, Meyers, and Womack (1985) empirically examined the macro 
relationship between farmer incomes (cash receipts) and an unanticipated 
increase in the rate of inflation. They assumed that if the prices 
farmers received for their physical production rose (fell) relative to 
other prices, the economic well-being of farmers would be enhanced 
(diminished). First, they regressed annual percentage changes of the 
index of prices received by farmers on annual percentage changes in the 
index of prices paid by farmers over 54 years (1930-85). The estimated 
slope coefficient indicated that a one percentage point increase in the 
rate of inflation of prices paid by farmers was systematically associated 
with about a 1.6 percentage point increase (decrease) in the rate of 
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inflation in the prices received by farmers. Second, they regressed farm 
output price inflation on farm input cost inflation for the same period. 
As in the first regression, the resulting slope coefficient for farm 
input cost inflation was greater than unity at the one percent level of 
significance. The empirical results of both regressions were confirmed 
using three different subperiods. They concluded that farmers have been 
net beneficiaries of increased inflation rates and have suffered losses 
in terms of trade when inflation rates have declined, as long as the 
short-run changes in the inflation rate are generally not anticipated. 
Kwack and Orden (1986) investigated the effects of anticipated 
versus unanticipated money growth on U.S. farm and nonfarm markets. To 
differentiate between anticipated and unanticipated components of money 
growth, they specified a quarterly money growth equation. The growth 
rate (first order log differences) of U.S. money supply (Ml) was 
regressed on the money supply lagged four periods and four lags of the 
inflation rate, the unemployment rate, the interest rate on 3-month 
maturity Treasury bills, the high employment government surplus, the 
actual federal government surplus, and the U.S. balance of payments on 
current account. The one-step-ahead money forecasts and the residuals 
from this equation, respectively, were then taken as anticipated and 
unanticipated components of money. Their results suggested that money is 
not always neutral. Unanticipated money growth, and possibly anticipated 
money growth as well, were found to have significant effects on nonfarm 
gross domestic product. On the other hand, they found only limited 
evidence of monetary impacts specifically on agriculture. 
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Paarlberg (1986) considered the effect of changes in exchange rate 
regimes on the variability of U.S. agricultural prices in the short-run. 
He also discussed possible long-run influences. He developed a model 
which links the raacroeconomy to the agricultural sector and allows actual 
production of agricultural and nonagricultural goods to be stochastic. 
The world was divided into two regions in the model: the U.S. and the 
Rest-of-the-World region. Alternative exchange rate regimes were 
introduced into the differential-equation form of the model to show the 
channels through which changes in agricultural prices are affected 
by stochastic production under different exchange rate regimes. The 
model was estimated with a Cochrane-Orcutt iterative technique using 
annual data over the period 1961-1981. A shorter time period, 1971-1981 
was used in estimating the sticky-price, flexible-price, and the 
synthesic versions of the exchange-rate monetary model. His statistical 
results favored the flexible-price monetary model as the appropriate 
model for the estimation period. His simulation results confirmed 
Schuh's hypothesis that adoption of the flexible exchange regime had 
major implications for the variability of U.S. agricultural prices as 
well as for their level in the short-run. In the long-run, the incorpor­
ation of additional linkages like the aggregate price level, output 
prices and interest rates would likely strengthen the results. 
Stamoulis and Rausser (1987) constructed a theoretical model which 
allows for the separation between fix-price and flex-price markets. 
Agriculture was assumed to be a flex-price sector while manufacturers and 
services was assumed to be sticky-price markets. Their model is a 
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variant of the Dornbusch (1976) overshooting model to explain movements 
in the exchange rates in which both purchasing power parity and interest 
parity were assumed to hold both in the short-run and long-run. Their 
theoretical results asserted that in a world in which some prices are 
sticky, the burden of adjustment to a monetary shock is borne by the 
flexible price sectors, and that short-run nonneutrality of money holds 
even though agents have perfect foresight about future price paths. 
Moreover, their theoretical work demonstrated that the fix-price, flex-
price separation is a necessary but not sufficient condition for flexible 
prices to overshoot their long-run equilibrium. Indeed, under some 
assumptions (e.g., endogeneity of real output), prices in flexible 
markets may overshoot their long-run equilibrium values following a 
monetary shock. According to the authors, the single most important 
implication of the overshooting model is that it provides the theoretical 
basis for examining the existence of short-run real effects of money and 
monetary policy on the agricultural sector. 
According to the authors there are two situations in which monetary 
policy effects may be nonneutral with respect to agriculture in the long-
run: (1) farmers have myopic expectations and build capacity on the 
basis of short-run movements in relative prices and (2) agriculture is 
characterized by asset fixity. In the case that both (1) and (2) hold, 
it is conceivable that farmers by (1) would build excess capacity when 
relative farm prices are high, following a series of monetary shocks. 
Then, when the initial effects of money begin to reverse, resources in 
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the farm sector would not be able to adjust because of (2). The results 
would be over capacity, excess supply, and further price declines. 
World soybean trade studies 
Early studies of world soybean and products markets concentrated on 
either the export or the import side of the world market, while aggregat­
ing the other side into a rest of the world (ROW) region. Studies in the 
late 1970s disaggregated the U.S., Brazil, and Argentina as competing 
exporters. These studies also introduced the exchange rate exogenously, 
either as a component of international price linkages, or as an explana­
tory variable in export demand and/or supply functions. During the early 
1980s, a few studies attempted to model policy intervention impacts on 
world soybean trade using multi-region, nonspatial equilibrium models. 
However, no attempt has been made to model the impacts of the exchange 
rate and/or monetary policy on world markets of soybeans and their deriv­
atives. The following is a brief review of some representative studies 
of the late 1970s and after. 
A study of the U.S. soybean industry by Meyers and Hacklander (1979) 
used a two-region (U.S. and the ROW) structural model of soybean and 
soybean product markets. The exchange rate was treated exogneously in 
the model and was represented by the SDR rate. They used the model to 
simulate a change in the value of the dollar and found that a ten percent 
devaluation of the dollar leads to a 43 million bushel increase in U.S. 
soybean exports, a $0.52/bushel increase in the U.S. farm price, and a 
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$16.3 per ton and 1.4 cents per pound increase in the U.S. prices of 
soybean meal and oil, respectively. 
Williams (1981) examined the economic and policy interrelationships 
in world oilseeds and derivatives markets and their interaction with the 
U.S. oilseed industry. He used a linked country market type model with 
multiple oilseeds and their products. Models of domestic oilseed, oil, 
and meal markets in major trading countries were linked through inter­
national trade flows and prices. The model included six oilseeds and 
their meal and oil products; soybeans, peanuts, cotton seed, copra, palm 
fruits, and rapeseed. The exchange rate was treated exogenously. His 
dynamic policy simulation of the soybean submodel suggested that inter­
vention by Brazil in its soybean, soymeal, and soyoil markets may have 
led to larger U.S. production and exports of soybeans and larger U.S. 
production, disappearance and exports of soyoil and soymeal, than would 
have been the case in the absence of the Brazilian policies. This result 
was reinforced in a later study by Williams and Thompson (1984a). 
Griffith and Meilke (1982) examined the effects of various policy 
alternatives on world oilseed markets with particular emphasis on 
Canadian rapeseed policies. They used a structural econometric model of 
the world market for rapeseed and soybeans and their products. Their 
multi-region model incorporated support price policy and market share 
functions to account for substitutability in vegetable oil demands. The 
exchange rate (SDR) was introduced exogenously via policy response 
functions. 
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Finally, Huyser (1983) used a nonspatial equilibrium model, similar 
to that developed by Williams (1981), to evaluate trade and exchange rate 
policy impacts on world soybean and soymeal markets. Following Williams 
(1981) and Griffith and Meilke (1982), the exchange rate was treated as 
an exogenous component of the international price linkages. She found 
that a devaluation of the Brazilian cruzeiro affects mostly Brazil, 
increasing its soybean exports and reducing its soymeal exports. The 
impact on other regions as a result of the change in the value of 
cruzeiro was small. For some reason, Huyser exogenized world soybean oil 
markets while endogenizing the markets for soybean meal. This 
precludes the possibility of analyzing fully the joint product effects of 
a change in the exchange rate or other exogenous variables. 
Conclusions 
From this review, a number of conclusions can be drawn. First, most 
empirical studies of exchange rate determination report a weak perform­
ance of simple exchange rate models based on the assumptions of short-run 
purchasing power parity and interest parity. Recent research has 
revealed the critical role of expectations and "news" in explaining the 
exchange rate behavior. 
Second, all previous studies of the effect of the exchange rate on 
U.S. agricultural exports and prices have either determined the exchange 
rate exogenously or employed simple exchange rate determination models 
based on the assumptions of purchasing or interest parity. The exogenous 
exchange rate assumption precludes an analysis of the effects of a change 
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in monetary policy on agricultural variables. Moreover, given the 
empirical evidence on the performance of exchange rate models based on 
restrictive assumptions such as short-run, purchasing power parity, 
interest parity, and the absence of exchange rate expectations, the reli­
ability of the analytical results of these studies must be questioned. 
Also, the majority of these studies used a two-region trade model 
(usually the U.S. and an aggregate rest-of-the-world region), with the 
exchange rate approximated by the SDR. 
In addition, a few studies of world soybean and product markets have 
endogenized significant government policy interventions in their multi-
region econometric models. Even so, the effects of neither exchange rate 
nor monetary policy on the world soybean and its joint product markets 
have been explicitly analyzed in these studies. 
Finally, the empirical analyses to date do not agree on the size nor 
the direction of effects of a change in monetary policy on U.S. agricul­
tural sector in general or on the soybean and products market in 
specific. However, the majority of these studies have found a signif­
icant positive real effect of a monetary expansion on agricultural 
prices. Flexibility of agricultural prices relative to nonagricultural 
prices and the overshooting phenomenon in flex-agricultural prices has 
been found to be the essential factor in explaining the real and 
significant effects of a monetary change on the agriculture sector in the 
short run. A monetary shock that leaves sticky prices unchanged in the 
short-run causes the flexible price markets to overshoot their long-run 
equilibrium until all prices reach an equilibrium reflecting the initial 
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monetary shock. The existence of long-term contracts, adjustment costs, 
and the decentralization of decision-making in nonagricultural markets on 
one hand, and the flexibility and simultanity of agricultural prices with 
respect to money shock and the existence of long lags inherent in agri­
cultural production on the other hand, seem to provide a potential for 
even a longer term real effects on agriculture. 
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CHAPTER II. DESCRIPTION OF WORLD SOYBEAN 
AND PRODUCT MARKETS AND INTERNATIONAL 
EXCHANGE RATE AND MONETARY POLICY 
Because of time and space limitations, only a brief description of 
world soybean and products markets will be presented in this chapter. A 
more detailed analysis of soybean and product markets can be found 
elsewhere (Williams, 1981 and 1984b). However, consistent with the 
objectives of the study, details of exchange rate and monetary policies 
of the major soybean trading countries are presented. Particular 
emphasis is placed on exchange rate development and the conduct of 
monetary policy in each country. The information here will be important 
in specifying the world soybean model and the regional exchange rate 
determination submodels in Chapter III. 
World Soybean and Product Markets 
The soybean has emerged as one of the major agricultural commodities 
produced and traded in the world. World soybean production increased 
from 13 million metric tons immediately after World War II to nearly 94 
million metric tons in 1982/83, increasing the soybean share of the world 
production of major food and feed grains from 2 percent to 10 percent 
over that period. Soybeans are produced mainly for their oil and/or meal 
content, accounting for about 50 percent of the production and 80 percent 
of the exports of the eight major oilseeds (cottonseed, peanuts, 
sunflower seed, rapeseed, flaxseed, copra, and palm kernels). 
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Soybean meal, the protein meal derivative of the soybean, comprises 
over 60 percent of the production and about 75 percent of the exports of 
major protein meals (the meal products of the eight major oilseeds except 
flaxseed plus fishmeal). The soybean oil share of the world production 
and export of major oils is about 30 percent. 
About 95 percent of the world's soybeans are produced in only three 
areas of the world: the United States, the east central region of South 
America, and the People's Republic of China (PRC). The U.S. is currently 
the major world producer of soybeans accounting along for nearly 65 
percent of world production. Brazil is the second largest producer, 
accounting for nearly 15 percent. The major soybean and products 
importing regions include the European Community, Spain, Eastern Europe, 
the USSR, Canada, and Japan. While the European Community (EC) is a 
major importer of soybeans and soymeal, it has become a major net 
exporter of its surplus oil in competition with the United States and 
South American exporters. Less developed countries including India, 
Pakistan, the Middle East, Northern Africa, and Latin America account for 
a large share of the world consumption and over 75 percent of world 
imports of soybean oil. 
Unlike many agricultural crops, relatively little government inter­
vention is directly applied in domestic or international markets for 
soybeans and products. In the U.S., soybean production has never been 
directly controlled by acreage allotments, marketing quotas, acreage 
diversion or set-aside programs. However, since World War II, soybean 
prices have been supported at the farm level by means of nonrecourse 
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loans by the Commodity Credit Corporation (CCC). The minimum support 
prices of soybeans, however, have usually been set much lower than actual 
market prices. 
In Brazil, the government has implemented a number of policies 
intended to encourage growth of the domestic soybean production and 
crushing industry and to provide adequate supplies of soymeal and soyoil 
for domestic consumption at "reasonable" price levels. Such policies 
have included export quotas, licenses, taxes, and embargos. Perhaps the 
greatest policy impact on soybeans in Brazil has been as the result of 
policies on other commodities, mainly coffee and wheat. Williams (1981) 
and Williams and Thompson (1984a) provide more details on Brazilian 
domestic and trade policies applied to soybeans. 
In Argentina, the government has operated a system of export taxes 
and rebates to influence soybean production and trade. The levels of 
these taxes and rebates are frequently changed in response to domestic 
and world market conditions. In 1982 the Argentine government set dif­
ferential export taxes on soybeans at 25 percent and at 10 percent on 
soybean meal and soybean oil (Williams and Thompson, 1984b). 
Unlike Brazil, Paraguay imposes no export taxes on soybeans. 
Producers in Paraguay receive the world market price in the port of 
Paranagua, Brazil, less the cost of transporting the beans to that port. 
The Paraguay government does not provide production incentives, such as 
the subsidized credit program in Brazil. 
In the European Community, soybean and soymeal imports have not been 
subject to direct intervention. Following the U.S. soybean and soymeal 
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embargo in 1973, however, the EC has attempted to encourage greater 
domestic protein meal output (mainly rapeseed) and to diversify import 
sources through bilateral trade agreements for peanut meal with India and 
for soybeans and soymeal from Brazil and Argentina. 
The Japanese government supports the farm price of soybeans through 
deficiency payments to producers who sell soybeans through nationwide 
agricultural cooperative and dealers associations. Prior to 1960, trade 
in oilseeds and products was controlled by the Japanese government. In 
1960, the Master Plan for liberalizing Foreign Trade and Exchange was 
announced. Soybeans were one of the first agricultural products subject 
to liberalization (1961). However, soymeal trade was subject to quota 
allocations until 1971. A number of import barriers still remain 
including import licenses and tariffs. 
In Canada, the production of soybeans is largely unrestricted by 
government policies. There are also no explicit domestic policies 
governing behavior in the domestic vegetable oil and protein meal 
markets. On the trade side, Canada maintains a policy of free entry for 
oilseeds and meals. 
In conclusion, regional domestic and trade policies affecting 
soybean and product markets are relatively small and (with the exception 
of Brazil and Argentina) insignificant. 
International Exchange Rate and Monetary Policies 
Prior to 1914, a fixed-rate gold standard prevailed in international 
currency markets under which each country's currency was fixed in gold 
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content. Following World War I, the fixed rate system broke down and 
governments were forced to allow their currencies to float. Worldwide 
economic instability in the period between World War I and World War II 
led to the Bretton Woods agreement in 1944 as an attempt to compromise 
between fixed and flexible exchange rates, with an emphasis on fixity. 
The Bretton Woods agreement created the International Monetary Fund 
and laid down a set of rules calling for countries to change their 
exchange rates only when fundamental disequilibrium made this unavoidable 
(an adjustable-peg system). Under this system private speculators were 
given a strong incentive to attack reserve-lagging currencies and force 
large devaluations. The role of the dollar as a reserve currency also 
diminished in the Bretton Woods era. Meanwhile, a U.S. payment deficits 
problem worsened and had to be financed by increasing sales of U.S. 
foreign exchange reserves. Consequently, the U.S. was forced to break 
the dollar-gold link in 1968 and to float the dollar in 1971. 
Although most major currencies in the world were consequently 
allowed to float following the dollar float in 1971, a number of 
countries officially resisted floating their currencies. The government 
of Japan, for example, has tried repeatedly to hold down the dollar value 
of the yen in order to facilitate international marketing for Japanese 
sellers. The Japanese determination to resist the rise of the yen is a 
good example of what has been called the "dirty float", a floating 
exchange rate involving considerable official intervention. Another 
example of a "dirty float" is the "snake" agreement of December 1971 
between the governments of the European Economic Community. These 
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countries agreed on maximum ranges of movement for the most appreciated 
versus the most depreciated member currency and on maximum bands within 
which pairwise exchange rates could change. 
A major objective of this study is a quantitative evaluation of the 
effects of a particular country's monetary policy, via exchange rates, on 
U.S. and world markets of soybeans and their products over the recent 
floating period. However, monetary and/or exchange rate policies vary 
widely across world countries and regions. Therefore, the following is a 
descriptive analysis of exchange behavior and the conduct of monetary 
policies in each of these countries over the recent floating period as 
background to the specification and estimation of the country exchange 
rate determination models in Chapters III and IV, respectively. 
U.S. Exchange Rate and Monetary Policy^ 
The dollar is the most widely used currency internationally. It 
acts as an important international unit of account in at least two ways. 
First, a significant share of international trade, including raw 
materials and oil, is denominated in dollars. Second, the dollar is the 
standard in terms of which many countries define, and against which they 
peg, their own currencies. The dollar is also the most important inter­
national medium of exchange, both with respect to the settlement of 
private transactions and as the vehicle for exchange market intervention. 
Since March 1973, there has been no formal arrangement for the dollar 
This analysis benefits from a study by the Organization for 
Economic Co-operation and Development (OECD) (1985) . 
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rate of exchange. Before the breakdown of the fixed exchange rate 
regime, the dollar had already acquired a central role as the main 
reserve currency in the system, a role which has diminished only slightly 
since that time (Table 2.1). 
Behavior of the U.S. exchange rate 
since the early 1970s 
The loss of U.S. competitiveness in international trade and the 
increasing trade deficit during the 1950s led to a devaluation of the 
dollar in 1971 and 1973. The dollar was comparatively stable between 
1974 and 1976 (Table 2.2). During 1977-79, however, the dollar suffered 
a second period of persistent weakness, depreciating significantly both 
in nominal and real terras and particularly in terms of the Japanese yen 
and major European currencies. Beginning in the early 1980s, however, 
the dollar began to recover, appreciating in nominal terms apparently 
beyond the correction of the excessive weakness of 1979. By 1982, the 
dollar had exceeded the nominal value that prevailed following the first 
devaluation in 1971 and has continued to appreciate since that time. 
U.S. exchange rate development and the 
conduct of U.S. monetary policy 
Monetary policy in the U.S. has been directed towards domestic 
objectives for most of the past decade. During the early 1970s and 
during 1975-78, the expansion of real domestic demand had top priority, 
while the restrictive measures which began in 1973 and 1979 were aimed at 
reducing inflation. Although foreign central banks have often intervened 
heavily in the exchange market to influence their exchange rates vis-a-
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Table 2.1. Currency composition of foreign exchange reserves, percent, 
end of period (IMF Annual Report, 1983) 
1973 1976 1977 1978 1979 1980 1981 1982 
U.S. dollar 76.1 79.7 79.4 76.9 73.7 68.7 71.1 71.4 
Pound sterling 5.6 2.0 1.5 1.5 1.9 2.9 2.2 2.2 
Deutschemark 7.1 7.0 8.2 9.9 11.5 13.8 12.3 11.6 
French franc 1.1 0.9 1.0 0.9 0.9 1.2 1.1 1.1 
Swiss franc 1.4 1.4 2.0 1.4 2.2 3.1 2.9 2.7 
Netherlands 
guilder 0.5 0.5 0.4 0.5 0.7 0.9 0.9 0.8 
Japanese yen 0.1 0.8 1.2 2.5 2.9 3.5 3.8 3.9 
Other 8.1 7 . 8  5.2 6.3 6.0 5.9 5.6 5.3 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Table 2.2. U.S. effective exchange rate^, money supply, and wholesale 
price index, 1970-1985 
Wholesale Annual percentage change 
Effective Money price Effective 
exchange rate supply index exchange 
index (Ml) (MPI) rate 
Year (1980=100) bill. $ (1980=100) index Ml WPI 
1970 128.6 222.3 41.0 — — 5.3 3.6 
1971 125.4 235.9 42.4 -2.5 5.5 3.3 
1972 116.4 258.9 44.3 -7.2 9.3 4.4 
1973 106.8 272.4 50.1 -8.2 5.2 13.1 
1974 109.5 284.2 59.5 2.5 4.3 18.8 
1975 106.7 298.1 65.0 -2.6 4.9 9.2 
1976 112.2 318.1 68.1 5.1 6.7 4.7 
1977 111.7 343.7 72.2 -.4 8.0 6.1 
1978 102.1 372.2 77.9 -8.6 8.3 7.8 
1979 99.9 397.3 87.6 -2.2 5.7 12.5 
1980 100.0 424.8 100.0 . 1 5.9 14.1 
1981 112.7 452.2 109.1 12.7 6.5 9.1 
1982 125.9 491.8 111.3 11.7 8.8 2.0 
1983 133.2 539.7 112.7 5.8 9.7 1.2 
1984 143.7 570.5 115.4 7 . 9  5.7 2.4 
1985 150.2 640.0 114.9 4.5 12.2 -.4 
^The effective exchange rate is an index combining the exchange 
rates between the currency in question and other major currencies with 
weights derived from the IMF Multilateral Exchange Rate Model (MERM). 
^Calculated from IFS Yearbook, 1985. 
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vis the dollar, the U.S. has only occasionally resorted to intervention 
on its own account. Relatively little effort has been made to use other 
instruments to influence the exchange market directly. During the dollar 
weakness periods (early 1970s and 1977-1979) when policy was directed 
towards stengthening real domestic demand, Gross National Product (GNP) 
as well as the domestic price level were rising, leading to a sharp 
increase in the U.S. inflation rate to 14.1 percent by 1980 (Table 
2 . 2 ) .  
Several measures were taken in November of 1978 to reduce the severe 
downward pressure on the dollar. First, interest rates were increased, 
and over the next few months the growth of the monetary aggregates was 
sharply reduced. Second, the Administration embarked on a program of 
borrowing in foreign capital markets to build up a significant balance 
of foreign currencies which could be used to support the dollar in the 
exchange market. Third, these measures were announced forcefully in an 
effort to influence the market's confidence by making clear the govern­
ment's commitment to support the dollar. As a result, although the 
dollar weakened again during 1979, the support measures of November 1978 
proved to be effective in appreciating the dollar almost continuously 
thereafter. 
In general when policy objectives have shifted towards controlling 
inflation, the exchange rate has tended to move around a steady or even 
rising trend. During the restrictive period of 1973-76, the eventual 
stabilization of the dollar occurred mainly as a by-product of the 
domestically oriented anti-inflation policy. The weakness of the dollar 
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in 1978 may be explained by the acceleration of monetary growth. In 
October 1979, the Federal Reserve responded to the weakness of the dollar 
by implementing a new set of operating procedures with which it aimed to 
improve its control of the money supply by regulating the supply of bank 
reserves more tightly on a short-term basis. The tightness of monetary 
policy continued until late 1981 causing the exchange rate to rise 
sharply to a level which created difficulties for those industries in the 
U.S. most exposed to international competition. The monetary policy 
which led to this situation, however, has had substantial benefits in 
terms of inflation control and positive GNP growth. 
In summary the U.S. authorities have devoted little effort to 
resisting exchange market pressures by intervening in the market. Given 
the relatively small, but growing, role that foreign trade has played in 
the United States' economy, assessments of the costs and benefits of 
orienting monetary policy towards domestic rather than external 
objectives have tended overwhelmingly to favor the former. However, the 
economy's exposure to international developments has been growing, 
largely as a consequence of the fact that its integration with the rest 
of the world has been increasing rapidly while the dollar has retained 
its position as the predominant international currency. It, thus, may 
become more and more difficult to neglect external considerations in the 
conduct of monetary policy. 
The exchange rate has, at times, proved to be a useful indicator of 
real and financial imbalances in the U.S. This tendency reflects the 
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sensitivity of the exchange market to sustained changes in monetary and 
real economic conditions. 
European Community (EC) Exchange Rate 
and Monetary Policy 
Following the movement to flexible exchange rates in the early 
1970s, the EC countries have jointly floated their exchange rates under 
the so-called "Snake" agreement. The basic feature of the Snake is the 
European Monetary System (EMS) which was devised following large fluctua­
tions of the dollar in European exchange markets in the late 1970s. The 
major objective of this system is to reduce the exchange rate volatility 
within Europe without, however, returning to fixed exchange rates. The 
EMS is basically an agreement to maintain exchange rates of the partici­
pating currencies within a band of permissible fluctuations of 2.25 
percent of the bilateral central rates (an exception was made for the 
Lira which can fluctuate within a band of 5 percent). When the currency 
reaches its limits against another EMS currency, the participating 
central banks have to intervene to keep the currencies within the band. 
In principle, intervention is to be made with EMS currencies. In 
practice, however, EMS central banks have used the dollar on a large 
scale. A novel feature of the EMS is an artificial European currency, 
the European Currency Unit (ECU), defined as a basket of the participat­
ing EMS currencies. In principle, the ECU is the regional (European) 
counterpart of the SDR. The ECU is used as an accounting measure to 
settle transactions among EMS central banks. Although the EMS has 
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succeeded in stabilizing nominal exchange rates in the short run, it has 
failed to reduce the long run movements as is apparent from Table 2.3. 
Exchange rate development in the 
EC since the early 1970s 
Most of the European-dollar exchange rates have displayed a 
behavioral pattern similar to that of Deutschemark-dollar exchange rate 
during the period 1971-82 (Table 2.3). In general, EC currencies depre­
ciated until 1975, with the sharpest depreciation occurring during the 
first oil shock in 1973. All of the European-dollar exchange rates 
appreciated in 1976. Following this short appreciation, a second period 
of exchange rate depreciation began in 1977, reaching its peak in 1978 
and continuing until about 1980, All European exchange rates began 
appreciating against the dollar in late 1980 which has continued until 
recently. According to a study by the Organization for Economic 
Co-operation and Development (OECD) in 1985 Germany has played the 
leading role in the EC with regard to economic intervention since the 
creation of the Snake in 1971. The German monetary authority has done 
most of the intervention in the $US/DM market, whereas the other EMS 
countries intervene basically in their DM exchange market to keep their 
DM exchange rates within the permissible band of fluctuation. The German 
independent central bank of West Germany is largely free to control 
monetary policy instruments to affect the macroeconomic balance of the 
economy, a significant factor enabling the country to adopt a floating 
exchange rate policy. In contrast, weak and subordinate monetary 
authorities in France, U.K., and Sweden have had to rely far more on 
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Table 2.3. Euro/$US exchange rate, annual percentage change, 1971-1982^ 
U.K. Italy 
Deutsche French sterling lira/ Netherland Swenden Belgium 
mark/$US franc/$ pound/$US SUS guilder/$US kronor/$US franc/$US 
1971 -4.66 -.36 -2.38 -1.40 -3.59 -1.70 -2.26 
1972 -8.33 -8.53 -2.43 -12.99 -8.00 -6.67 -9.30 
1973 -16.30 -11.71 2.50 0.00 -12.77 -8.19 -11.43 
1974 -3.00 8.09 4.88 20.87 -3.93 1.60 0.00 
1975 -5.02 -10.81 4.65 0.40 -5.95 -6.53 -5.57 
1976 2.44 11.42 22.22 27.60 4.35 4.82 4.98 
1977 -7.94 2.72 3.64 6.00 -3.79 2.99 -7.17 
1978 -13.36 -8.15 -8.77 -3.82 -14.96 0.89 -12.14 
1979 -8.96 -5.76 -9.61 -2.10 -6.94 -5.09 -6.89 
1980 -0.55 -0.47 -8.51 3.10 -1.00 -1.40 -0.27 
1981 24.18 28.37 13.95 32.70 25.63 19.62 26.98 
1982 7.08 20.99 16.33 18.97 6.80 24.11 23.05 
^Calculated from IFS Yearbook, 1983. 
labor unions or on external constraints to support domestic macroeconomic 
policies. Most of the European countries have adopted the exchange rate 
as a fairly explicit target for policy aiming to stabilize parities, 
particularly against the DM. These include France, Italy, the 
Netherlands, and other small European countries like. Sweden. 
The implications of expansionary U.S. monetary policy for Europe may 
vary among European countries, depending on size, openness, and commit­
ment to currency union arrangements within the EMS. However, due to the 
leading role and the high degree of openness of the Germany economy, the 
response of Germany to a U.S. monetary policy change is the most 
important channel of influence on Europe. An analysis by the OECD in 
1985 suggests that as a result of lower U.S. interest rates (i.e., 
expansionary monetary policy), German interest rates fall to some extent. 
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Nevertheless, the Duetschemark likely appreciates against the dollar. 
Thus, the floating exchange rate between the dollar and Duetschemark 
takes on primary significance for the present study. The remainder of 
this section will review monetary policy in West Germany. 
West German Exchange Rate Development and the 
Conduct of German Monetary Policy 
Since March 1973, the Deutschmark (DM) has been permitted to float 
against major currencies with the Bundesbank deciding on the extent of 
any intervention in the exchange market. The Bundesbank has announced 
annual targets for the rate of growth of the central bank money stock 
since 1974. Germany has been a member of the EMS since 1974 and, 
therefore, has been required to intervene in order to meet contractual 
obligations when bilateral rates vis-a-vis currencies of other member 
countries reach certain threshold levels. The German authorities have 
always placed considerable emphasis on domestic monetary policy and 
inflation control. Intervention has been confined to moderating fluctua­
tions vis-a-vis the U.S. dollar but has not been used to counter funda­
mental market trends. 
A sudden appreciation of the DM/$US exchange rate in 1975 was mainly 
due to tight monetary policy by the German monetary authority in that 
year (see Table 2.4). Due to the sharp depreciation of DM/$US exchange 
rate in the following years, particularly during 1978 (13.5 percent), the 
Bundesbank began actively to intervene in order to prevent further 
^This analysis benefits from a study by OECD (1985). 
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Table 2.4. West German DM/$US rate, money supply, and wholesale price 
index, 1970-85^ 
Wholesale 
Money price 
Deutsche supply index Annual percentage 
mark/$US (Ml) (WPI) change 
Year (DM/$US) Bill. DM (1980=100) DM/$US Ml WPI 
1970 3.65 103.7 60.8 -7.1 8.7 4.9 
1971 3.48 116.9 63.4 -4.5 12.7 4.3 
1972 3.19 133.4 65.1 -8.4 14.1 2.6 
1973 2.67 135.7 69.4 -16.2 1.7 6.6 
1974 2.59 150.2 78.7 -3.2 10.7 13.4 
1975 2.46 171.7 82.3 -4.9 14.3 4.6 
1976 2.52 177.3 85.4 2.3 3.3 3.7 
1977 2.32 198.6 87.7 -7.8 12.0 2.8 
1978 2.01 227.5 88.7 -13.5 14.6 1.1 
1979 1.83 234.1 93.0 -8.7 2.9 4.8 
1980 1.82 243.4 100.0 -.8 4.0 7.6 
1981 2.26 239.6 107.8 24.3 -1.6 7.8 
1982 2.43 256.7 114.1 7.4 7.1 5.9 
1983 2.55 278.2 115.8 5.2 8.4 1.5 
1984 2.85 294.8 119.2 11.5 6.0 2.9 
1985 2.94 314.5 121.9 3.4 6.7 2.3 
^Calculated from IFS Yearbook, 1986. 
currency appreciation. The difficulties were increased by the pressures 
on the dollar after mid-1978 and after the DM began more and more to play 
the role of the substitute reserve currency. The liquidity-creating 
effects of German intervention policies led to a significant overshooting 
of the DM/$US exchange rate which led to further tightening of German 
monetary policy during 1978-81, with money supply growth lowered to -1.6 
percent by 1981 (Table 2.4). This tight monetary policy apparently led 
to the DM/$ US exchange rate appreciation from 1981 and after. 
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The German exchange rate and monetary policy will be emphasized in 
this study for a number of reasons. Germany is a leading European 
country in the sense that its financial and economic markets are the 
largest and, relative to other European countries, the most freely open 
economy. Also, Germany has had greater freedom than the other European 
countries to conduct independent monetary policies as a result of insti­
tutional structure. It essentially has relied on market mechanisms to 
induce free exchange rate adjustments. Most other European countries 
have either pegged their currencies against the DM or managed their 
exchanged rates. Consequently, the monetary authorities in many other 
European countries have had little effect on the value of the dollar in 
world markets. Finally, according to the EMS agreement, the German 
monetary authority does most of the intervention in the DM/$US market, 
whereas the other EMS countries intervene in their DM exchange market to 
keep their exchange rates within the permissible band around the DM. As 
a consequence, the behavior of the major Euro-dollar exchange rates have 
followed the DM/$US exchange rate behavior closely. Thus, the German 
response to any external monetary change is probably the most important 
channel of influence in Europe. 
Japanese Exchange Rate and Monetary Policy 
Until early 1973, the Japanese monetary authorities fixed the value 
of the yen against the dollar within small margins. Although the 
Japanese government agreed to float the yen against the dollar in 
February of 1973, Japan has tried repeatedly to hold down the dollar 
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value of the yen in order to support Japanese sellers of traded goods in 
international markets. The significance of the exchange rate to Japan 
comes from the fact that the Japanese export sector includes many of the 
more rapidly expanding industries. Furthermore, the need to import raw 
materials, particularly oil, creates a degree of structural dependence on 
trade. 
Behavior of the yen since the early 1970s 
The yen/$US exchange rate depreciated rapidly during the period 
1970-73 (refer to Table 2.5). After the shift to floating exchange rates 
in the early 1970s, the yen appreciated somewhat and then stabilized 
until late 1976. Since early 1977, the exchange rate has fluctuated 
widely, depreciating sharply during the period 1977-78 and appreciating 
thereafter except in 1981 and 1983. 
The depreciation of the yen/$US rate during the period 1971-73 was 
likely due to the tightening of Japanese monetary policy beginning in 
1971. Although monetary tightness continued until late 1975, the yen/$US 
exchange rate appreciated sharply in 1974 following the first oil price 
shock. Moreover, the appreciation in 1974 was associated with the 
highest inflation rate in Japan since World War II (31.6 percent) 
suggesting that the yen/$US appreciation in that period was due largely 
to external monetary and/or price shocks. A similar argument can be made 
to explain the sharp depreciation of the yen/$US rate in 1978 at which 
time money supply was growing rapidly but the inflation rate was declin­
ing. Finally, the sudden sharp appreciation of the yen/$US rate in 1982 
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Table 2.5. Japanese yen/$US rate, money supply, and wholesale price 
index, 1970-1985^ 
Wholesale 
Money price 
supply index Annual percentage 
(Ml) (WPI) change 
Year Yen/$US bill, yen (1980=100) Yen/$US Ml WPI 
1970 358.1 21,359 48.4 -.1 16.8 3.6 
1971 347.9 27,693 48.0 -2.9 29.7 -.8 
1972 303.2 34,526 48.4 -12.8 24.7 .8 
1973 271.7 40,311 56.0 -10.4 16.8 15.7 
1974 292.1 44,950 73.7 7.5 11.5 31.6 
1975 296.8 49,948 75.9 1.6 11.1 3.0 
1976 296.6 56,179 79.7 -.1 12.5 5.0 
1977 268.5 60,786 81.2 -9.5 8.2 1.9 
1978 210.4 68,928 79.1 -21.6 13.4 -2.6 
1979 219.1 71,019 84.9 4.1 3.0 7.3 
1980 226.7 69,572 100.0 3.5 -2.0 17.8 
1981 220.5 76,510 101.4 -2.7 10.0 1.4 
1982 249.1 80,900 103.2 12.9 5.7 1.8 
1983 237.5 80,802 100.9 -4.6 -.1 -2.2 
1984 237.5 86,375 100.7 0.0 6.9 -. 2 
1985 238.5 88,980 99.5 0.4 3.0 -1.2 
^Calculated from IFS Yearbook, 1985. 
(13 percent) was associated with a relatively tight Japanese monetary 
policy and a low rate of inflation. Consequently, it is difficult to 
explain the 1982 appreciation as the result of domestic monetary 
development. Domestic real changes and/or external developments were the 
likely cause. 
Japanese exchange rate development and the 
conduct of Japanese monetary policy 
The thrust of Japanese monetary policy during the early 1970s was 
expansionary, initially to counteract the 1969-70 recession, as can be 
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seen in Table 2.5. The current account was in strong surplus for most of 
this period and the yen faced persistent upward pressure. The large 
current account surpluses generated heavy international pressures on 
Japan to pursue expansionary policies and to accept appreciation of the 
yen. Japanese industry, on the other hand, resisted any substantial real 
appreciation which would have adverse effects on their competitive 
position. The strengthening of exchange controls during late 1971 and 
the 16.9 percent revaluation of the yen in the same year did not relieve 
the pressures on the exchange rate. Expansionary policies continued as 
the economy recovered in 1972. In early 1973 the Bank of Japan moved 
actively toward a more restrictive stance by introducing new measures to 
control bank lending and increasing reserve requirements. After the 
floating of the exchange rate and the first oil price shock in 1973, the 
Bank of Japan moved toward monetary restraint, raising both the discount 
rate and the reserve requirement level several times and further tighten­
ing controls on bank lending. 
Following the sharp increase in the inflation rate in 1974 (31.6), 
priority was given to the objective of price stability. Control of the 
broad money stock has become one important means by which the authorities 
aim to achieve th5= goal. A persistent upward pressure on the yen after 
1975 led to fiscal measures to sustain domestic demand. The central bank 
provided support by lowering the discount rate in several steps and by 
virtually abandoning effective ceilings on bank lending. The oil price 
rise, together with the general increases in world commodity prices in 
1979, exacerbated the inflation problem somewhat, as did the continuation 
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of yen depreciation until 1980. The sharp appreciation of the yen/$US 
exchange rate in 1982 led to a further tightening of Japanese monetary 
policy particularly in 1983. This has led to greater stability of the 
exchange rate and has brought inflation under control. 
In summary, before the first oil shock, the Japanese authorities 
gave priority to maintaining a fixed exchange rate in the face of strong 
upward market pressures. This policy resulted in excessive monetary 
growth during the early 1970s and worsened the inflation level. The 
authority gave priority to domestic monetary control and confined its 
efforts to stimulating domestic demand. The result was that overall 
macroeconomic performance held up well in the face of the second oil 
shock in 1979. The exchange rate has fluctuated sharply and this has 
created problems for some industries. The low exchange rate which 
prevailed until late 1985 tended to aggravate growing protectionist 
pressures within Japan's trading partners. Furthermore, concern about 
the exchange rate removed the scope for further relaxation of monetary 
policy to stimulate domestic demand. Conflicts between internal and 
external objectives continue to confront the Japanese monetary 
authority. 
Brazilian Exchange Rate and Monetary Policy 
Following the first petroleum shock in 1973 , the Brazilian govern­
ment chose to continue to pursue the high growth path initiated in the 
late 1950s, managing the now more constrained balance of payments 
situation through a combination of renewed import substitution, export 
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subsidies, and foreign borrowing. This strategy largely succeeded in 
achieving its primary objectives through the rest of the decade but at 
the cost of leaving the economy more vulnerable to any further external 
shocks. Thus, the second petroleum price increase in 1979, the sharp 
jump of international interest rates in 1980, world recession, and 
depressed commodity prices have had devastating effects on the Brazilian 
economy. Since the second oil price shock, the annual rate of inflation 
has been accelerating in Brazil, increasing from 55.6 percent in 1979 to 
229 percent in 1985 (Table 2.6). 
Brazilian exchange rate behavior 
since the early 1970s 
The Cruzeiro/$US exchange rate remained relatively stable during the 
period 1971-1974 with an average percentage appreciation of roughly 10 
percent (Table 2.6). The cruzeiro continued to appreciate at a higher 
rate in the late 1970s, reaching its maximum rate of appreciation of 
approximately 235 percent in 1985. The sharp appreciation of the 
exchange rate during this period seems to have been induced by the sharp 
increase in both Brazilian money supply (Ml) and the Brazilian wholesale 
price index (WPI) during the same period (Table 2.6). 
Brazilian exchange rate development and the 
conduct of Brazilian monetary policy 
Brazil maintained a crawling peg between 1968 and 1979 (World Bank, 
1984). Adjustments in the nominal exchange rate were made at random 
short intervals. The adjustments were intended to maintain the real 
exchange rate by depreciating the cruzeiro in accordance with relative 
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Table 2.6. Brazilian cruzeiro/$US rate, money supply, and wholesale 
price index, 1970-85^ 
Money Wholesale 
supply price index 
Cruzeiro/$US (Ml) (MPI) Annual percentage change 
Year (Cr/$US) bill. Cr. (1980=100) Cr/$US Ml WPI 
1970 4.59 34.7 4.1 — —  26.6 24.2 
1971 5.29 42.0 4.0 15.3 21.0 19.9 
1972 5.93 58.7 5.8 12,1 39.8 18.9 
1973 6.13 87.0 6.7 3.4 48.2 15.5 
1974 6.79 116.8 8.7 10.8 34.3 29.3 
1975 8.13 168.5 11.1 19,7 44.3 27.6 
1976 10.67 231.1 15.9 31,2 37.2 43.2 
1977 14.14 318.5 22.6 32,5 37.8 42.1 
1978 18.07 454.2 31.1 27,8 36.3 37.6 
1979 26.95 788.5 48.4 49.1 74.9 55.9 
1980 52.71 1349.1 100.0 95.6 69.7 106.6 
1981 93.13 2357.8 208.2 76.7 82.7 108.2 
1982 179.51 4036.2 402.0 92.8 68.4 93.1 
1983 577.0 7735.0 1075.0 221.5 95.2 167.4 
1984 1848.0 23090.0 3617.0 220.3 198.5 236.5 
1985 6200.0 100363.0 11900.0 235.5 334.7 229.0 
^Calculated from IFS Yearbook, 1986. 
rates of inflation for Brazil and its major trading partners. Neverthe­
less, by late 1979, with the external account deteriorating and reserves 
being drawn down, considerable doubts had arisen that the policy of 
"mini-devaluation" could be sustained. 
In December 1979, the government announced a 30 percent devaluation 
of the cruzeiro. This measure was aimed at restraining inflation to 
around 45 percent for the year and avoiding serious balance of payments 
problems. However, this measure was not sufficient to achieve external 
borrowing targets, leading the government to announce the prefixing of 
the cumulative rates of both monetary correction and nominal exchange 
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rate adjustments at 45 percent and 40 percent, respectively, in January 
of 1980. The intention was to promote borrowing abroad, to provide 
incentive for investment through relatively low interest rates and to 
reverse inflationary expectations. Consistent with the projected infla­
tion of 45 percent, the monetary budget set a 50 percent target for 
monetary expansion. In addition, quantitative credit ceilings were 
imposed on commercial banks, limiting credit expansion to 50 percent of 
their outstanding loans at the end of 1979. 
In view of the growing divergence observed between inflation, on the 
one hand, and monetary correction and the nominal exchange rate adjust­
ment on the other, the government announced in November 1980 that the 
prefixation would be abandoned. Once again, monetary correction and 
exchange rate adjustments would be undertaken in line with inflation. 
Beginning in late 1980, however, Brazilian monetary policy became 
increasingly restrictive, as the government sought more vigorously both 
to curb aggregate demand and to encourage the private sector to borrow 
abroad. The real monetary base and money supply decreased sharply, as 
lending ceilings imposed on the commercial banks were made more effective 
and interest rates were freed in the unadministered portion of the 
segmented capital market. 
Brazil's policymakers have not been able to use their mini-devalua­
tion scheme freely (World Bank, 1984). On the one hand, there are 
pressures to devalue the cruzeiro at a more rapid rate than in the past. 
The rate of devaluation after 1973 has consistently lagged behind the 
domestic inflation rate. In the 1970s, the export incentive program more 
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than compensated for the negative effects of an overvalued cruzeiro. The 
reluctance to devalue has been due to the fear that this measure might 
add substantial fuel to the resurgence of inflation since the oil crisis. 
Also, since there is a substantial dependency of Brazilian businesses on 
foreign loans, every devaluation substantially increases the cruzeiro 
cost of the debts. This pushes up internal interest rates and, thus, 
discourages new investments and, therefore, the rate of growth of the 
economy. 
Canadian Exchange Rate and Monetary Policy 
An important feature of the Canadian economy is its very close ties 
with the U.S. economy. Roughly 20 percent of Canadian output is exported 
to the U.S. and financial markets of the two countries are highly 
integrated. A second important feature which distinguishes Canada from 
most other industrialized countries is the importance of the primary 
sector. Since primary goods account for a large share of exports, Canada 
tends to experience favorable terms of trade during commodity booms such 
as 1973-74 and adverse terms of trade when commodity prices slump. 
In 1970, the Government of Canada announced that it would no longer 
intervene in the exchange market to maintain the parity between the 
Canadian and U.S. dollars. The Canadian dollar has been allowed to float 
freely with minimal intervention in the exchange market to smooth sharp 
movements in either direction. Foreign resources are owned by the 
Federal Government through the Exchange Fund Account, on behalf of which 
the central bank intervenes in the foreign exchange market. Acquisitions 
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of foreign currency assets by the Exchange Fund Account constitute 
government outlays and, consequently, increase the Federal Government's 
financing requirement. 
Behavior of the Canadian exchange rate 
since the early 1970s 
After the float of the Canadian dollar in May 1970, the nominal 
exchange rate appreciated quickly, reaching a maximum rate of apprecia­
tion (3.3 percent) in 1971 (Table 2.7). A wide range of upward and 
downward variations characterized the nominal exchange rate between 1973 
and 1976. The highest rate of depreciation (7.9 percent) occurred in 
1977. During 1980-82, the exchange rate showed little or no variation. 
After 1983, the Canadian dollar depreciated rapidly until recently. The 
rapid appreciation of the Canadian dollar since 1983 was likely due to an 
expansionary policy by the Canadian monetary authority. 
Canadian exchange rate management and the 
conduct of Canadian monetary policy 
From early 1970 until early 1973, the main objective of Canadian 
monetary policy was to maintain a relatively low level of interest rates. 
Inflationary pressures began to build in 1973. The Canadian monetary 
authority consequently offered increasingly strong resistance to the very 
rapid growth of aggregate spending. Provision of reserves to the banks 
became more restrictive and interest rates were allowed to rise. The 
restrictive measures led to a slow down in aggregate spending, abating 
inflation and contributing to the beginning of a mild recession in 1975. 
In response, the monetary authority eased the growth of the money supply. 
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Table 2.7. Canadian $/$US rate, money supply, and wholesale price index, 
1970-85& 
Year 
Canadian 
$/$US 
(CN$/$US) 
Money 
supply 
(Ml) 
(Bill. CN$ 
Wholesale 
price 
index 
(WPI) 
(1980=100) 
Annual percentage 
change 
CN$/$US Ml WPI 
1970 1.04 15.6 39.7 -3.0 1.8 2.6 
1971 1.01 17.6 40.4 -3.3 13.1 1.8 
1972 .99 19.8 42.2 -2.0 12.3 4.5 
1973 1.0 21.5 47.0 1.0 8.8 11.4 
1974 .98 21.8 55.9 —2.2 1.5 18.9 
1975 1.02 26.0 62.2 4.0 19.0 11.3 
1976 .99 26.4 65.4 -3.1 1.5 5.1 
1977 1.06 29.1 70.5 7.9 10.4 7.8 
1978 1.14 31.1 77.0 7.3 6.9 9.3 
1979 1.17 31.6 88.1 2.7 1.4 14.4 
1980 1.17 34.7 100.0 -. 2 10.1 13.5 
1981 1.20 36.9 110.2 2.5 6.2 10.2 
1982 1.23 38.9 116.8 2.9 5.3 6.0 
1983 1.23 42.9 120.9 -.1 10.3 3.5 
1984 1.30 52.4 125.8 5.1 22.2 4.0 
1985 1.37 69.8 129.1 5.5 33.0 2.6 
^Calculated from IFS Yearbook, 1986. 
These shifts were broadly in phase with developments in the U.S. and, 
thus, did not result in strong pressures on the exchange rate vis-a-vis 
the U.S. dollar. Inflationary pressures mounted again in 1976, 
accompanied by upward pressure on the exchange rate. The focus of policy 
then shifted back toward inflation control through a reduced monetary 
growth target. The immediate effect of this more restrictive monetary 
policy was to prevent interest rates from dropping as was happening to 
U.S. interest rates. The higher relative Canadian interest rate 
attracted capital to Canada, sharply appreciating the Canadian exchange 
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rate in 1977 and 1978. Since 1978, the exchange rate against the United 
States dollar has been accorded more importance than previously and 
interest rates have been adjusted to influence its behavior. Targets for 
Ml continued to be announced, however, until late 1982, when, in view of 
the apparent shift in the demand for money due to financial innovations, 
the practice was discontinued. Following the second oil price shock, 
inflationary pressures began to build again and continued until 1980 
despite the severe tightness of monetary policy in 1979. By late 1982, 
inflation was brought down substantially and continued to be under 
control until late 1985 despite explosively expansionary monetary policy 
during the period 1984-85. 
The openness of the Canadian economy and its strong economic and 
financial links with the U.S. have forced policymakers, and more partic­
ularly the monetary authorities, to pay a great deal of attention to 
developments in the exchange market. The adverse impact on inflation 
induced by depreciation since 1978 have persuaded the authorities to make 
stabilization of the exchange rate vis-a-vis the U.S. dollar an important 
objective of monetary policy. In so doing, the authorities have sought 
to prevent an acceleration of inflationary pressures due to depreciation 
of the exchange rate. 
Exchange Rate and Monetary Policies 
of African Countries 
Like other countries, African members of IMF are obliged to observe 
the Articles of the Fund. Article VIII, Section 3, made it mandatory for 
member countries to maintain rates of their currencies within one percent 
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either side of par for spot transactions. Any exchange rate outside this 
two percent spread required the authorization of the IMF. Amendments to 
the Articles of Agreement in April 1978 permitted member countries to 
choose their own exchange arrangements, but they are bound to avoid 
multiple exchange rate practices. The breakdown of the Bretton Wood 
adjustable peg system, the introduction of the wider Smithsonian band in 
1971, the shift to a flexible exchange rate regime, the cooperative 
exchange arrangements by members of the European Monetary System (EMS), 
diverse exchange arrangements such as pegging to a single currency 
adjustment of exchange rates according to a set of indicators, and the 
use of a basket of currencies for computing the exchange rate of a 
country's currency, all place African countries in a difficult position 
with regard to choosing the best exchange policy to pursue. With the 
exception of South Africa, no African country by 1980 still maintained 
the required narrow band of one percent on either side of parity for spot 
transactions. All African countries, with the exception of South Africa, 
have freed themselves from Article VIII and have chosen their own 
exchange rate arrangements in conformity with the amended Article XIV of 
April 1978. Exchange rates of relatively narrow margins of approximately 
2.5 percent on either side of parity are currently maintained in terms of 
the U.S. dollar, pound sterling, French franc, and some other currencies. 
Table 2.8 shows the various positions of selected African countries as of 
1983 in the application of the wider band. 
The exchange rates of the currencies of Ghana, Nigeria, and South 
Africa are also determined by an import-weighted basket of currencies. 
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Table 2.8. Application of the wider exchange rate band by African 
countries, 1983^ 
Currency system adopted for 
the wider margin (2.5 percent) 
African countries adopting the 
currency system; 
1. U.S. dollar Botswana, Burandi, Egypt, Ethiopia, 
Liberia, Libya, Rwanda, Somalia and 
Sudan 
2. Pound sterling Gambia 
3. French franc Benin, Cameron, Central Africa 
Republic, Chad, Congo, Gabon, Ivory 
Coast, Madagascar, Mali, Niger, 
Senegal, Togo and Upper Volta 
4. Other currencies: 
Australian dollar, 
Portuguese escudo. South 
Africa rand or Spanish 
peseta 
Equatorial Guinea, Lesotho, 
Zimbabwe, and Swaziland 
5. A composite of currencies Guinea, Guine, Kenya, Malawi, 
Soa-Tome and Principe, Sierra Leane, 
Uganda, Zaire and Zimbabwe peg their 
currencies to SDR, Algeria, Cape 
Verde, Mauritania, Morocco, Tanzania, 
and Tunusia have each linked their 
currencies to a basket of currencies 
of their major trading partners 
^IMF, Annual Report on Exchange Arrangements and Exchange 
Restrictions, 1983. 
These countries do not maintain exchange rates within the margin of 2.5 
percent either side of the par. They operate a relatively wider band 
because of the nature of their trade, the structure of their economies 
(such as in Nigeria and South Africa which are rich in mineral 
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resources), or a poor balance of payments position as in the case of 
Ghana. 
The main objectives of monetary policy are the same in most African 
countries (IMF Annual Report, 1983). The two main objectives are the 
maintenance of monetary stability and the promotion of economic develop­
ment. Price stability and the achievement of balance of payments are 
subsumed under monetary stability. In addition to the maintenance of 
monetary stability and fostering economic growth, monetary policies and 
policy instruments of African countries are directed mainly towards the 
mobilization of funds and the channeling of such funds to priority 
economic activities which will encourage employment and reduce imports. 
In the developing African countries, where the demand for money is 
insensitive to interest rates, a policy of freely-fluctuating exchange 
rates is difficult to manage. African countries possess neither the 
expertise nor the means of communication to engage in the game of 
currency floats. An institutional framework to accommodate a system of 
float is also lacking. To correct the imbalance in their balance of 
payments, some African countries operate a special exchange rate regime 
for defined categories of capital and invisible transactions. Those 
countries include Lesotho, Morocco, South Africa, Sudan, Swaziland, 
Alergia, Egypt, Equatorial Guinea and Ghana. Zaire, Egypt, Ethiopia, 
Ghana, Kenya, Somalia, and Sudan operate import rates different from 
export rates. Egypt, Ghana, Kenya, Somalia, and Sudan operate, in 
addition, more than one rate for imports, while Zaire, Ghana, Somalia and 
Sudan operate more than one rate for exports. In addition, all African 
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countries, with the exception of Liberia and Gambia, impose exchange 
control measures. 
Monetary and Exchange Rate Policies 
in Asia and Oceania Countries 
The relative importance of the countries in the Asia and Oceania 
(OA) region in this study derives from the rapidly growing soyoil import 
demand by this region. The major consumers of vegetable oil in general 
are India, Indonesia, Malaysia, and Philippines. Within the OA region, 
India is the largest importer of soyoil, which is used mainly in the 
manufacture of vanaspati, a local cooking fat. 
Exchange rate arrangements vary significantly among these countries. 
Of the four major soyoil-consuming countries, only the Philippines is 
pursuing an independent float of its exchange rate. India and Indonesia 
are managing their floating exchange rates. The Indian rupee was pegged 
to the pound sterling during the period 1973-75. India then switched 
from a fixed single currency peg to a managed basket pegged arrangement 
for the rupee. In this system, the rupee exchange rate was maintained 
within margins of 2.25 percent on either side of a weighted composite of 
currencies of the main trading partners until early 1979 and thereafter 
at five percent. Malaysia pegs its currency to a basket of currencies of 
its own choice. 
Because India is the largest among OA countries with regard to 
soybean and product trade (mainly soyoil imports), the Indian exchange 
rate and monetary policy is of particular importance to this study. 
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Therefore, the following is a brief review of Indian exchange rate and 
monetary policy. 
Indian monetary and exchange rate policy 
During the period of the functioning of the Bretton Woods system of 
exchange rates, the rupee was pegged to the pound sterling at a fixed 
parity. As the pound had a fixed parity with the U.S. dollar and the 
dollar a fixed parity with gold, the rupee had a fixed parity with gold. 
The external value of the rupee was maintained within margins of ± 1 
percent of the parity by the Reserve Bank of India (RBI), standing ready 
to buy and sell spot pound sterling against the rupee at fixed buying and 
selling rates. The exchange rate of the rupee remained unchanged from 
1948 until 1966 when it was devalued by 57.5 percent against the pound, 
causing a proportionate devaluation against the dollar. 
With the breakdown of the Bretton Wood System in August 1971, the 
rupee was pegged to the U.S. dollar at 7.5 rupees per U.S. dollar. 
However, since the pound was continued as the intervention currency, the 
rupee/$US parity was used only for determining the rupee/sterling rate 
based on the market rate for the pound against the dollar. With the 
Smithsonian realignment of currencies in December 1971, however, the 
rupee was again linked to the pound at 18.9677 rupees per pound instead 
of the U.S. dollar. But the external value of the rupee was maintained 
within a wide margin of 2.25 percent on either side of the new parity. 
The new rate meant a devaluation of the rupee by 5.4 percent against the 
pound. With the devaluation of the dollar against gold under the 
63 
Smithsonian Agreement, the rupee/$US rate also correspondingly came down 
to 7.2793 rupees from 7.5 rupees per U.S. dollar. 
When the pound was floated in June 1972 under severe market pressure 
and depreciated against major currencies, the rupee was revalued to 18.95 
rupees/pound. In view of the large depreciation registered by the pound 
sterling during this period, the rupee was revalued to 18.6 rupees per 
pound in 1975. This rate remained unchanged until the rupee was delinked 
from the pound sterling and linked to a currency basket on September 25, 
1975. 
Until the basket link in 1975, along with the floating pound, the 
rupee depreciated against other currencies. By September 1975, the rupee 
depreciated on a trade-weighted basis as much as 20 percent against the 
U.S. dollar. The immediate objective of the basket link was to prevent 
further depreciation of the rupee against other currencies which had been 
occuring since 1972. 
At the time the rupee was linked to the currency basket, the RBI 
announced that the currencies included in the basket were those of 
importance to India's trade. It was also stated that the value of the 
rupee would be maintained within specified margins, 2.25 percent until 
January 31, 1979 and thereafter 5 percent, on either side of the basket 
rupee/pound exchange rate. The pound was continued as the intervention 
currency and also the currency against which the components in the 
currency basket were valued. It may be noted that, despite the official 
announcement that the rupee is linked to a currency basket, the IMF, in 
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its classification of the exchange rate arrangements of member countries, 
includes the rupee under the "other managed floating currencies" group. 
Indian exchange rate development and the 
conduct of Indian monetary policy 
The rupee/$US rate depreciated at a 2.15 percent annual average rate 
during the period 1971-82 (Table 2.9). The highest depreciation occurred 
in 1984 (12.5 percent). However, following the shift from a single 
currency to a basket of currency peg in 1975, the rupee/$US rate appre­
ciated substantially in 1976 (7.0 percent) and depreciated thereafter 
until 1980. After 1980, the rupee appreciated again considerably and 
continued until late 1985. 
In general, Indian monetary policy was expansionary during the 
period 1970-85. The money supply was growing at an annual rate of 12.9 
percent and reached its highest rate of growth (25 percent) in 1976. 
Indian monetary policy can be described as "tight" only in one year 
(1977) in which the money supply decreased by 11.7 percent. 
Inflation, as measured by the percentage change in WPI, has been 
accelerating in India. The inflation rate increased from about 5 percent 
in 1971 to about 20 percent in 1980. However, after 1980, the inflation 
rate began abating and reached 5.8 percent by 1985. The highest 
inflation rate occurred in 1974 following the first oil price shock (28.6 
percent). While the first drop in inflation rate in 1976 was surpris­
ingly associated with the sharpest monetary expansion in India, the 
second drop of the inflation rate in 1978 was associated with a sharp 
monetary contraction. 
Table 2.9. Indian rupee/$US rate, money supply, and wholesale price 
index, 1970-1985% 
Year Rupee/$US 
Money 
supply 
(Ml) bill, 
rupee 
Wholesale 
price 
index 
(WPI) 
(1980=100) 
Annual percentage change 
Rupee/$US Ml WPI 
1970 7.57 67.7 39.9 -.3 12.0 6.1 
1971 7.52 76.6 41.9 -.5 13.1 5.0 
1972 7.59 86.2 45.6 .9 12.6 8.9 
1973 7.74 101.0 53.1 1.9 17.3 16.3 
1974 8.10 111.3 68.2 4.6 10.1 28.6 
1975 8.38 122.3 70.9 3.4 9.9 3.9 
1976 8.96 152.8 69.5 7.0 24.9 -1.9 
1977 8.74 178.5 74.8 -2.5 16.8 7.5 
1978 8.19 157.6 74.6 -6.2 -11.7 -. 2 
1979 8.13 176.9 83.1 -. 8 12.2 11.4 
1980 7.86 204.6 100.0 -3.2 15.7 20.3 
1981 8.66 232.5 117.2 10.1 13.6 12.2 
1982 9.46 273.7 115.0 9.2 17.7 2.4 
1983 10.10 308.6 124.0 6.8 12.7 7.9 
1984 11.36 365.6 134.6 12.5 18.5 8.5 
1985 12.37 403.3 142.4 8.9 10.3 5.8 
%IFS Annual Report, 1986. Calculated. 
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CHAPTER III. METHODOLOGY 
This chapter is divided into five parts. First, alternative 
approaches to exchange rate determination will be briefly discussed and 
evaluated. Second, a proposed general model of exchange rate behavior 
will be developed. Third, a conceptual and theoretical model of world 
soybean and soybean derivatives markets, which will form the basis for 
the specification and statistical estimation of the world model in the 
next chapter, will be presented both diagramatically and mathematically. 
The general model of exchange rate behavior will be linked to the world 
soybean market model in order to endogenize the exchange rates. Fourth, 
the theoretical impacts of a monetary policy change by any given trading 
region in the model on world soybean and soybean derivative markets will 
be examined. Finally, a simplified general specification of the model 
together with its theoretical background and expected signs will be 
discussed. This simplified model reduces the required number of mathe­
matical equations and behavioral relationships in the model. 
Approaches to Exchange Rate Determination 
There are basically three theoretical approaches to exchange rate 
determination. The first is the traditional approach which takes the 
exchange rate as the relative price of goods. The second is the monetary 
approach which takes the exchange rate as the relative price of monies 
(currencies). The third is the portfolio approach which takes the 
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exchange rate as the relative price of bonds. Simplifying assumptions 
have been used in most of these standard models to provide explanations 
which are, in varying degrees, incomplete. Each model has its own 
specific insights, emphasizing particular linkages, for example, with 
trade and relative price developments or, more generally, with conditions 
in money and financial markets. The following is a brief discussion and 
evaluation of these different exchange rate approaches. 
The traditional approach to exchange rate determination 
The traditional approach focuses mainly on the real sector. 
Domestic commodity prices of nontraded goods are assumed to be fixed. 
Consequently, exchange rate changes are unambigously reflected in changes 
in the relative prices of traded goods. In the simplest of these 
frameworks (the elasticity approach), the effects of exchange rate 
changes are confined to their influence on the relative prices of 
domestic versus foreign goods, and, hence, on their respective demands 
and supplies. 
The elasticity approach came to be challenged by the absorption 
models in which the impact of a devaluation on the balance of trade is 
contingent upon the impact of such a devaluation on the level and 
composition of real domestic spending. According to the absorption 
approach, a devaluation increases the domestic prices of traded goods 
relative to the prices of nontraded goods which are assumed to be fixed. 
As a consequence, the general domestic price level increases. For a 
68 
given income level, therefore, domestic real spending decreases which 
induces a favorable effect on the trade balance. 
In general, traditional models focus on the balance of payments 
equilibrium condition as the proximate determinant of the equilibrium 
exchange rate. A common feature of models that adopt this approach is 
the assumption that an increase in the price of foreign exchange implies 
an increase in the relative price of a country's imports compared to its 
exports. Provided certain elasticity conditions are satisfied, an 
increase in the price of foreign exchange also means an increase in the 
net inflow of foreign exchange arising from current account transactions. 
The equilibrium exchange rate in the traditional approach models is the 
exchange rate at which the net inflow of foreign exchange arising from 
current account transactions is balanced by the net outflow resulting 
from capital account transactions. When the exchange rate is presumed to 
be determined in the real sector, the magnitudes of export supply and 
import demand elasticities and of the marginal propensity to spend have a 
fundamental importance for policymakers. Low price elasticities in the 
goods market imply low elasticities in the market for foreign exchange. 
This suggests that large changes in exchange rates will be required to 
correct given imbalances in trade and payments. 
Doubts about the role of import and export demand elasticities in 
generating potential exchange rate instability under a flexible exchange 
rate regime have influenced the choice of exchange rate regimes. 
However, many researchers including Houthakker and Magee (1969) and 
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Goldstein and Khan (1978) have found, in general, such elasticity 
pessimism to have been unjustified. 
The proposition that the effectiveness of monetary policy is 
enhanced by exchange rate flexibility, through the associated response of 
the current account, is one of the most significant implications of this 
approach. Domestic monetary expansion is predicted to lead to a depreci­
ation of the domestic currency in order to maintain, via the current 
account, external balance with whatever mix of lower interest rates and 
higher output is required to restore internal equilibrium. 
The monetary approach to exchange rate determination 
Monetary models of exchange rate determination view the exchange 
rate as the relative price of one nation's money in terms of that of 
another nation. Accordingly, the exchange rate is determined by the 
outstanding stocks of these monies and by the demands to holds these 
stocks. This was the beginning point for what has become known in the 
literature as the monetary models. Most versions of the monetary 
approach assume strict purchasing power parity (PPP) among countries' 
currencies. A simple and common form of the monetary model expresses the 
current, nominal exchange rate as a function of the current stock of 
domestic and foreign money and the current determinants of the demands 
for these monies, including domestic and foreign income and interest 
rates. The fundamental equation in the monetary approach is a 
traditional money demand function: 
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(3.1) m = p + - ni 
where ; 
m = log of domestic nominal money supply, 
p E log of the domestic price level, 
y = log of the domestic real income, 
i = the domestic nominal short-run interest rate, 
(p E the money demand elasticity with respect to income, and 
n = the money demand elasticity with respect to the interest rate. 
The similar money demand function for the foreign country is: 
(3.2) m* = p* + (py* - qi* . 
where the asterisks denote foreign country variables, and the parameters 
are assumed the same for the foreign country for simplicity. Subtracting 
(3.2) from (3.1) yields a relative money demand relationship: 
(3.3) m-m* = p-p* + (p(y-y*) - n(i-i*) . 
To solve for the monetarist current exchange rate from (3.3), the assump­
tion of PPP is usually used: 
(3.4) e = p - p* . 
where e is the log of the spot exchange rate, defined as the price of 
foreign currency in terms of domestic currency. The monetarist 
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equilibrium exchange rate is obtained by substituting equation (3.4) into 
equation (3.3) and solving for e: 
(3.5) e = (ra-ra*) - (pCy-y*) + q(i-i*) . 
The model establishes that relative changes in money supplies, 
interest rates, and real incomes among countries affect the exchange 
rate. An increase in the home money supply leads to an equiproportionate 
appreciation in the exchange rate. Because an increase in domestic real 
income raises the demand for real money balances and, thus, leads to a 
fall in domestic prices, it induces an offsetting exchange rate deprecia­
tion. Relatively higher domestic interest rates, by contrast, reduce the 
demand for real balances, raise prices, and, therefore, bring about an 
exchange rate appreciation. 
The monetarists go further and assume that the interest rate parity 
condition holds; 
(3.6) i - i* = E^(Ae) 
where : 
is an expectations operator (expectations at time t), 
A denotes "change in", and 
The interest parity condition (3.5) equates the interest differential 
with the expected depreciation or appreciation of domestic currency. 
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Taking the expectation of a change in e from the PPP condition 
(equation (3.4) gives: 
(3.7) E^(Ae) = E^(Ap) - E^(Ap*) = tt - tt* 
where n-n* = the expected inflation rate differential. 
Then combining (3.6) and (3.7) and substituting into (3.5) yields an 
alternative flexible monetarist equation for exchange rate determination 
which incorporates the assumption of interest rate parity: 
(3.8) e = (m-m*) - (piy-y*) + n(m-n*) . 
In equation (3.8), a relative decrease in the expected inflation rate of 
the home country raises the demand for domestic money and, thus, causes 
an exchange rate depreciation. 
A longer-run version of the monetarist model (sticky-price monetary 
model) was developed by Frankel (1979). The sticky version is essen­
tially an extension of the Dornbusch overshooting model (1976). The 
assumption of PPP is assumed to hold only in the long-run: 
(3.9) e = p - p* . 
where a bar over a variable denotes long-run equilibrium. Substituting 
the long-run version of PPP into equation (3.7) and then (3.8) gives the 
long-run model for exchange rate determination; 
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(3.10) e = (m-m*) - #(y-y*) + n(n-n*) . 
In his extended model, Frankel assumed that expectations of the spot 
rate are rational: 
(3.11) E^(Ae) = -0(e-e) + n - IT* 
where 0 = the rate at which the exchange rate adjusts toward its 
equilibrium value. 
Equation (3.11) says that in the short-run, the spot rate can deviate 
from its long-run equilibrium value as determined by the relative rates 
of expected inflation. However, the market expects the spot rate to 
regress toward equilibrium at a rate (0) proportional to the gap. 
Substituting the interest parity condition (3.6) into (3.11) 
yields: 
(3.12) e - e = - -^[(i—rr) - (i*-n*)] . 
Recalling that e is units of domestic currency per unit of foreign 
currency, a tight monetary policy raises the real interest differential, 
attracts a capital inflow, and appreciates the currency above its 
equilibrium value (i.e., e - e < 0). 
Substituting (3.10), representing the long-run monetary equilibrium 
path, into (3.12), representing the short-run overshooting effect, yields 
a general monetary equation for exchange rate determination: 
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(3.13) e = (m-m*) - #(y-y*) + (n+^) (TT-TT*) - ^ (i-i*) . 
The flexible price version (equation (3.8)) can be viewed as a 
special case of (3.13), in which adjustment to long-run equilibrium is 
instantaneous so that 8==. The sticky-price monetary model, as it is 
represented in (3.13), however, generates a class of models in which 
changes in the nominal money supply are also changes in the real money 
supply because prices are sticky. Consequently, nominal money supply 
changes have real effects especially on the exchange rate, at least in 
the short run. An increase in the money supply raises the exchange rate 
proportionately as in the flexible monetarist model, but only in the long 
run. In the short run, because prices are sticky, a monetary expansion 
decreases interest rates, generating a capital outflow which causes the 
currency to depreciate instantaneously more than it will in the long run 
so that the exchange rate overshoots its long-run equilibrium. 
The monetary models focus on one asset (money) in determining the 
exchange rate. The strict assumptions of PPP and IP are used in most 
versions of the monetary models. The assumptions of PPP and IP, however, 
have been found to be inconsistent with the experience of the 1970s (see, 
for example, Cumby and Obstfeld (1984) and Frankel (1984a)). In the 
words of Dornbusch (1980a): "The evidence on PPP and the econometric 
evidence reported here leave little doubt that the monetary approach ... 
is an unsatisfactory theory of exchange rate determination." Moreover, 
the role of expectations in determining the exchange rate is ignored in 
most versions of the monetary approach. 
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The portfolio balance approach 
The portfolio balance approach to flexible exchange rates focuses on 
the role of wealth and portfolio balances in exchange rate determination 
relaxing the assumption of perfect substitutability between domestic and 
foreign bonds. A simple version of the portfolio approach can be 
summarized in the following three equations: 
M 9f af  
(3.14) - = f^(i, i*) and âï"' 8Ï* ^ ° 
af. af .  
(3.15) 
w 
= f2(i, i*) and > 0, ^  < 0 
(3.16) w = M + eF* + B 
where 
M - domestic nominal money supply, 
e E exchange rate defined as units of domestic currency per unit of 
foreign currency, 
F* E value of foreign assets in foreign currency held by residents, 
b"^  E domestic bonds, 
w E domestic wealth, 
i E domestic interest rate, 
i* E foreign interest rate, and 
f, fg are behavioral functions. 
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Equation (3.14) postulates that the proportion of financial wealth 
residents desire to hold in the form of money is negatively related to 
domestic and foreign interest rates. Equation (3.15) hypothesizes that 
the proportion of wealth held in bonds is positively related to domestic 
interest rates and negatively related to the foreign interest rate, i.e., 
gross asset substitutability. If domestic interest rates increase, 
ceteris paribus. people will buy more domestic bonds and the proportion 
of wealth held as money will decrease. If foreign interest rates 
increase, ceteris paribus, people will buy more foreign assets and fewer 
M domestic bonds and again - decreases. Equation (3.16) is an identity 
which defines domestic wealth as the sum of the volume of money, foreign 
assets valued in domestic currency, and domestic bonds in the hands of 
home residents. Implicit in this model is a residual equation which 
explains the share of wealth absorbed in foreign assets,as a negative 
function of the domestic interest rate and a positive function of the 
foreign interest rate. 
The three equations (3.14)-(3.16) jointly determine e, w, and i with 
F*, M, and i* exogenous to the system. Monetary equilibrium can be 
obtained by substituting equation (3.16) into equation (3.14) and then 
taking the total differentials: 
(3.17) dM = (f^^di + fii*di*) (M+eF*+B^) + f^dM + f^edF*+f^F*de + f^dB^ 
where : 
afi Bfi 
f, . = —TT and f, .* = %T% . 
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Rearranging and collecting terms yields: 
1-f, f..* f.e f.F* f, , 
(3-18) di = dM - -11- di* - ^ dF* - ^ de - ^
Ix li li li li 
The relationship between the interest rate and the exchange rate, 
assuming di* = dM = dF* = dB^ = 0, is shown as the m-locus in Figure 3.1. 
The ra-locus is positively sloped because if the domestic interest rate 
increases, given the exogenous variables, the proportion of wealth held 
as money must fall and this requires a devaluation that will increase the 
domestic currency value of foreign asset holdings. 
In the same way the bond market equilibrium can be obtained by sub­
stituting equation (3.16) into equation (3.15) and then taking the total 
differentials: 
(3.19) dfi'^ = fgdM + fgedF* + fgF^de + f^dB^ + wfg^di + wfg^adi* 
Rearranging and collecting terms yields; 
(1-f-) , f. ef f,.* f,F* 
(3.20) di = , "= dB° - dM - dF* - T^di* - de 
wf wf wf f wf 
The relationship between the interest rate and the exchange rate 
that will equilibriate the bond market, holding other variables fixed, is 
shown as the b-locus in Figure 3.1. The schedule is negatively sloped 
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M, F*, i*) 
i 
i 
b(B^, M. F*, i*) 
e e 
Figure 3.1. Bond and money market equilibrium in the portfolio 
balance approach 
because if the interest rate increases, the proportion of wealth held in 
the form of bonds would rise and this would require a revaluation to 
lower the valuation of foreign assets. 
Equation (3.18) and (3.20) can be solved for the equilibrium 
interest rate and the exchange rate, given disturbances to the system 
coming from changes in B^, M, F*, and i* (Appendix 1). An increase in 
the volume of money shifts the m schedule to the right and the b schedule 
to the left. The end result is a fall in the domestic interest rate and 
an exchange rate appreciation. This is because the excess supply of 
money leads to an excess demand for domestic bonds and foreign bonds. 
The domestic interest rate falls and the currency devalues raising the 
valuation of foreign assets. These outcomes are consistent with 
equilibrium in the money, bond, and (implicitly) foreign asset markets. 
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Whether the currency devalues initially proportionately as much, more, or 
less than the change in money is, in fact, ambiguous in this model. 
A rise in the foreign interest rate shifts the m and b schedules to 
the right. This leads to an excess supply of money and domestic bonds 
and an excess demand for foreign assets. Equilibrium is achieved by a 
currency devaluation but the effect on the domestic interest rate is 
ambiguous. 
An increase in the domestic supply of bonds shifts the m schedule to 
the left and the b schedule to the right. This leads to an excess supply 
of domestic bonds and an excess demand for money and foreign assets. 
Equilibrium requires a rise in the domestic interest rate but the effect 
on the exchange rate is now ambiguous. 
Finally, a change in foreign asset holdings, say as a result of a 
current account surplus, shifts the m and b schedules to the left. This 
leads to an excess demand for domestic bonds and money, which leads to an 
ambiguous effect on the domestic interest rate but strengthens the 
domestic currency. 
Hence, according to this approach, the reduced functional form 
exchange rate equation from equations (3.14)-(3.15) , with the expected 
signs above the variables, is the following: 
+ - + 
(3.21) e = fgCB^, M, F*, i*) . 
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The driving forces in this framework are changes in the current 
account, i.e., the change in net foreign assets, changes in the net 
holdings of domestic bonds, changes in the volume of money, and changes 
in the foreign interest rate. The current account variable captures the 
several influences acting on it, for example, relative inflation and 
relative output, while the domestic bond variable captures one aspect of 
fiscal policy. 
In contrast to the monetary approach, the portfolio approach relaxes 
the one asset assumption and emphasizes the role of wealth and real 
fiscal factors in determining the exchange rate. Real factors should 
play an important role in exchange rate determination since any asset or 
monetary equilibrium depends on the performance of the real economy in 
general. The importance of real factors for exchange rate determination 
has been emphasized by a number of economists including Mussa (1976), 
Dornbusch (1983), and Hooper and Morton (1982). However, the empirical 
application of the portfolio approach has been difficult due to data 
scarcity on asset holding shares and wealth. Several researchers, 
including Dornbusch (1980a) and Frankel (1983, 1984a), have found that 
empirical applications of both the monetary approach (flexible and sticky 
versions) and the portfolio approach yield unsatisfactory results regard­
ing the explanatory power of these models and the statistical signifi­
cance and signs of some of the coefficients. 
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Towards a general model of exchange rate determination 
Although each of the above three approaches may be important in 
explaining a particular historical episode, none of them can be regarded 
as a complete theory of exchange rate determination. Models of exchange 
rate behavior that focus on the condition of the balance of payments 
equilibrium as the final determinant of exchange rate are most directly 
relevant to understanding the real economic forces affecting the behavior 
of real exchange rates. In contrast, monetary models of exchange rate 
behavior are useful primarily in analyzing the influence of actual and 
anticipated movements in money supplies and money demands on nominal 
exchange rates. 
To arrive at a theoretical model that incorporates both monetary and 
real factors that influence the actual behavior of exchange rates, it is 
necessary to combine the essential features of these two classes of 
models. In this section, a more general model for exchange rate deter­
mination is developed starting from the balance of payments equilibrium. 
The model developed is based on the flow-stock approach to exchange rate 
determination pioneered by Kouri (1975), Nichans (1977), and Argy 
(1981). 
In this model, both flow real factors and stock monetary factors are 
important for exchange rate determination. The model requires the simul­
taneous equilibrium of both the balance of payments and the money market. 
The starting point of this general model is the balance of payments 
equilibrium: 
(3.22) B = X - pi + K 
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where : 
B E balance of payments in terras of domestic production volume, 
p E E relative price of domestic goods in terras of importables 
(terras of trade), 
X E volurae of home country exports, 
I E volume of home country imports, 
e E exchange rate in units of domestic currency per unit of foreign 
currency, 
p E domestic price level of exportables, 
p* E foreign price level of importables denominated in foreign 
currency, 
K E net capital flows volume, and 
* E denotes foreign variables. 
The overall balance of payments is composed of the current account 
(C = X - pi in terms of domestic production) and the capital account (K). 
The components of the balance of payments are assumed to be determined as 
follows. First, the volume of exports (X) is determined by the ratio of 
the foreign price in domestic currency to the price of domestic goods (a 
substitution effect), and by foreign output (y*): 
(3.23) X = X(p, y*) and || > 0 and |^ > 0 . 
A deterioration in the terras of trade (i.e., increase in p) raakes exports 
cheaper relative to iraports and, hence, stimulates exports (substitution 
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effect). An increase of foreign real income (output), other things 
equal, stimulates foreign demand for exportables (income effect). 
The volume of imports (I) is determined by the same price ratio (p) 
and by the domestic output level (y): 
(3.24) I = I(p, y) and 1^ < 0 and ^ > 0 . 
As before, an increase in p implies, for the home country, that imports 
are more expensive relative to exports, and, hence, discourages imports 
(substitution effect). An increase in home country domestic output (or 
real income) enable consumers to purchase more goods (income effect). 
Net capital flow can be modeled using the flow version of the stock 
theory of capital movements. That is, net capital flows can be assumed 
to be determined by the interest differential (the difference between the 
domestic and foreign interest rates). Furthermore, following Argy 
(1981), exchange rate expectations can be introduced into the model via 
the capital flow equation as follows: 
(3.25) K = k[i - i* - -Ç— £] 
®t 
where K is net capital inflow, k is a parameter representing the degree 
'^t^®t+l^~®t 
of capital mobility (0 ^  k) and the term is the expected rate 
®t 
of exchange rate depreciation or appreciation as defined earlier in the 
IP condition (3.5). According to the flow version of the capital 
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movements theory, capital will move across countries in some proportion k 
to changes in the interest rate differential adjusted for the expected 
exchange rate depreciation. The higher the domestic interest rate 
relative to the foreign rate, the more attractive the domestic market for 
capital inflow. If the market expects the exchange rate to appreciate, 
however, capital will flow out of the home country because the real rate 
of return on capital invested in the domestic country is expected to 
decline due to the expected depreciation. 
To account for monetary influences on exchange rate behavior, Cagan 
(1956) developed a now well-known formulation of domestic and foreign 
money equilibrium that will be used in this study: 
(3.26) g^ = gp + *gy - ndi 
where g^, g^ and g^, respectively, are rates of change in the volume of 
domestic nominal money, prices, and output, respectively, di is the 
change in domestic nominal interest rate, cj) is money demand elasticity 
with respect to real income, and p is the absolute value of the money 
demand elasticity with respect to the interest rate multiplied by the 
domestic interest rate. 
This typical demand for money equation asserts that the percentage 
change in the demand for money (assumed to be equal to supply) is a 
function of the percentage change in prices, in output, and the change in 
the interest rate. 
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Similarly, foreign money market equilibrium is: 
(3.27) G^* = GP* + (pgy* - qdi* 
where the elasticities of domestic and foreign demand are assumed to be 
the same, as is usually done. 
The general model of exchange rate determination as it is specified 
by equations (3.22)-(3.27) is complete. It consists of six equations and 
six unknowns: X, I, K, e, p, and i. It combines real (flow) and 
monetary (stock) equilibriums in one general framework. The role of 
exchange rate expectations has been introduced via the capital flow 
equation (3.25). Neither PPP nor IP conditions are assumed to hold in 
this model. Since the model combines both real and financial 
equilibriums, its dynamic adjustment passes through two different phases 
corresponding to two different time horizons. The first phase is the 
asset adjustment phase in which only financial markets adjust, usually 
encompassing a short-run period. The second phase corresponds to the 
adjustment of both output and prices, encompassing a longer-run period. 
Reduced form of the general exchange rate model 
The aim of this section is to arrive at a reduced form of this 
general model which is capable of explaining both short-run and long-run 
movements of the exchange rate, to be used as a basis for the econometric 
estimation of the exchange rate model. The general exchange rate reduced 
form will be compared with other models. 
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Totally differentiating the current account (C) and normalizing for 
export volume (X) yields: 
(3.28) ~ ^  ~ ~ %^P' 
Recalling equations (3.23) and (3.24), then 
(3-28') = a; a dp + If; a ^ y* -1; X dp 
- # X dy 4 dp . 
Collecting terms and writing in elasticity form gives; 
(3.29) jj- = [%% p - (Ei,p + 1)] gp + ^x,y*V ~ ^  ^l.yGy 
where is the home country export elasticity with respect to foreign 
output, y is home country import elasticity with respect to domestic 
output, Sv and Sy , respectively, are the export and import elasti-
A,p i ,p 
cities with respect to the relative price of importables, and g and d, 
respectively, as before denote the rate of change and change in the 
corresponding variable. 
Assuming for mathematical simplicity that pI=X (i.e., the current 
account is in balance), equation (3.29) can be rewritten as: 
(3.30) f . - 11 gp + - h.fy • 
87 
Equation (3.30) asserts that a deterioration in the terras of trade (i.e., 
an increase in p), or equivalently an exchange rate appreciation (i.e., 
an increase in e), will improve the home country trade balance provided 
that the sum of the export and import price elasticities, in absolute 
terms, exceeds unity. 
Letting Ex^p - Ei,p - 1 = *0' ^X.y* = ^I,y = ^2' recalling 
The next step is to totally differentiate the capital flow equation 
(3.25) and again normalize for X to get: 
that gp = gg + gp* - gp, equation (3.30) can be rewritten as 
(3.31) X ~ aqCgg + 8p* " gp) + ^ igyA " ^ 2®y' 
(3.32) ^ [di - di* -
If 
Letting % = a^. 
k Et(et+i) 
— = a'g, and writing in growth form 
yields; 
(3.33) ^ = 82(61 - di*) + a'gCgg - g^^) 
where g^ is the growth rate of the exchange rate and g^^ n 
the growth rate of the expected exchange rate. 
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Since the expression in (3.31) is in growth terms, can be set 
approximately equal to a^. Also, according to the flexible rate regime, 
a surplus in current account must be matched by equal deficit in the 
capital account, so that dC + dK = 0. Making these assumptions and 
summing equations (3.31) and (3.33) yields; 
(3.34) ao(gg + gp* - gp) + a^gy* - a^g^ + a'^g^ - a'^gg^ 
+ ag(di-di*) = 0 
Collecting terms and solving for g^; 
(gp-gp.) * (gy-gj,.) 
Equation (3.35) presents the percentage change in the exchange rate 
as a positive function of the percentage change in relative prices, 
outputs, and exchange rate expectations, and as a negative function of 
the change in the interest differential between the home and foreign 
countries. 
To complete the model, the expression for foreign money equilibrium 
in equation (3.27) can be subtracted from the expression for domestic 
money equilibrium in equation (3.25) to derive the expression for the 
change in the interest rate differential: 
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(3.36) di - di* = - - g^J + ^(gp-gp*) + ^ (gy-gyj . 
Substituting (3.36) into (3.35) yields: 
(3.37) gg = (gp-gp*) + a^+a'^ ^®y~®y*^ a^+a'^ ®Ee 
Collecting terras yields; 
(3.38) 
a^/n 
®e a_+a' 
0 3 
*0-^3/^ 
V^'3 
(gm"gm*) ~ 4. a ' ^gl7-~gl7*^ T y 
a', 
'Sp-Sp»' + ^
'Ee 
According to equation (3.38), there are four major forces driving 
exchange rate behavior across countries: (1) relative money supplies, 
(2) relative outputs, (3) relative prices, and (4) the expected exchange 
rate. An increase in the domestic supply of money relative to foreign 
money supply, other things equal, will lead to an exchange rate apprecia­
tion. If capital is highly mobile across countries (i.e., k from 
equation (3.25) approaches infinity), the exchange rate appreciation 
would be proportionate to the increase in money supply since a^ and a'^ 
would approach infinity so that the coefficient of relative money 
supplies in (3.38) approaches unity. 
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If real income in the home country is growing more rapidly than 
foreign country real income, other things equal, then, on the one hand, 
this stimulates domestic money demand causing either a balance of payment 
surplus and/or downward pressure on the exchange rate. On the other 
hand, this also stimulates demand for imports by the home country, deter­
iorating its balance of trade and imposing upward pressure on the 
exchange rate. If the Marshall-Lerner condition holds (i.e., a^ > 0) and 
capital is highly mobile across countries (k approaches « so that a^ and 
a'2 appraoch infinity) the final result of the home country relative 
income growth will be an exchange rate depreciation. However, if home 
country exports are highly elastic with respect to foreign income (i.e., 
a^ is large) and capital is not highly mobile (i.e, k is low), the result 
may be an exchange rate appreciation. This will also depend on the 
relative sizes of (p and q. 
An increase in the rate of growth of the domestic price level 
relative to the foreign price level, other things being equal, on the one 
hand, increases nominal money demand of the home country, putting 
downward pressure on the exchange rate. On the other hand, it decreases 
the relative price of home country imports (p declines) and, given the 
Marshall-Lerner condition, worsens the home country trade balance, 
putting upward pressure on the exchange rate. Again, the final effect is 
ambiguous and again it depends, among other factors, on the degree of 
capital mobility. 
Finally, exchange rate expectations influence the behavior of the 
exchange rate in this model. The impact of exchange rate expectations 
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depends on the import and export elasticities and, more importantly, on 
the degree of capital mobility. According to the model, future expecta­
tions about the exchange rate are neutral in their effect on the exchange 
rate as long as capital cannot move across countries (i.e., k = 0 so that 
a^ and a'^ = 0). 
The reduced form model in equation (3.38) is general in the sense 
that it combines both stock (monetary) and flow (real) factors which 
influence the behavior of the exchange rate. In this flow/stock type 
model, real income and price variables may have positive or negative 
effects on the exchange rate. Real income now affects trade flows as 
well as the demand for money assets. The flow effects of increased 
imports from an increase in real income may be expected to depreciate the 
domestic currency and may outweigh the positive stock effects of greater 
money demand on the exchange rate. Prices also affect money asset demand 
as well as the trade balance and these latter effects can outweigh the 
money asset effects. Therefore, the coefficient on the price variable in 
equation (3.38) could be positive in this stock/flow model rather than 
negative as often assumed. In short, the adjustment path of the exchange 
rate, as Niehans (1977) pointed out, is richer and more complex than the 
path implied by simple stock models in which capital is assumed to be 
perfectly mobile. The exchange rate adjusts in the long run for both 
real and monetary influences. However, the exchange rate adjustment to 
real disturbances may require a longer time than its adjustment to finan­
cial influences which usually occurs over a shorter period. 
92 
The simple monetary model is a special case of this general model if 
some key assumptions are imposed on the model represented by equation 
(3.38). Assume that the growth rate of the exchange rate is some 
fraction (y) of the inflation differential at time t, i.e., g^ = 
T(gp~gp*) where 0 ^  y ^ 1. Substituting this condition into (3.38) 
yields: 
(3-38') gg a^ir-D+ra'^+a^/r] ^^m 
r(a.-a.(J)/n) 
+ r— (g -  o *) 
aQ(.r-'i-)+ra^'+a^/n y y 
r*'3 
a^iy-D+ya' ^+a^/r] ®Ee* 
Note that the parameter y can be interpreted as a proportionality 
factor of long-run PPP. In general, if the value of y is less than 1, 
then this implies deviations from long-run PPP. If the value of y is 
equal to 1, then this imposes long-run PPP and equation (3.38') reduces 
to: 
a^/ri a^-ag^/n a I 3 
(3.39) gg a'g+a^/n ^ a'^ + a^/q ^^y ®y*^ ^ a'^+a^/n ®Ee ' 
If we further impose perfect capital mobility in which case k->" so that 
a^ = a'2 -> then (3.39) reduces to: 
(3.40) gg = (g^-g^J - *(gy-gy*) + ngEe 
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The assumptions of PPP (3.4) and IP (3.6) imply that the expected growth 
rate of the exchange rate (gg^) is approximately equal to both the 
expected inflation differential [E(gp-gp*) = n—n*] and the interest dif­
ferential (i-i*). Hence, equation (3.38') reduces to the monetarist 
equations (3.5) and (3.8) derived earlier assuming that both PPP and IP 
hold in the long run. 
Exchange rate expectations 
To operationalize the reduced form model econometrically, exchange 
rate expectations need to be modeled. In principle, there are three 
major ways to explain exchange rate expectations: adaptive, extrapola-
tive, and rational. 
Adaptive exchange rate expectations assume that expectations are 
formed on the basis of past values of exchange rates, with geometrically 
declining weights for the more distant exchange rates. Clearly, the 
difficulty in this approach is how to choose the suitable weights. 
Extrapolative exchange rate expectations assume that the future 
exchange rate is determined by the current exchange rate adjusted for the 
actual change in the exchange rate. Formally: 
(3.41) Ee^+i = e^ + 0(e^ - e^_^) . 
This formulation has the advantage that it can accommodate a variety of 
possible expectations. If 0=0, the expected exchange rate is equal to 
the current exchange rate (expectations are neutral). If 0>O then this 
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implies that when the exchange rate is rising, there is an expectation of 
a further rise (expectations are elastic). When 9<0, an increase in the 
exchange rate will generate expectations that the future exchange rate 
will fall (expectations are inelastic). For example, if 0 = -1 and 
e^ > e^_^ the expected exchange rate is equal to the past exchange rate, 
so any current change is totally discounted. 
Fully rational expectations assume that expectations are based on 
the expected values of the very same variables that, it is contended, 
determine the exchange rate. In other words, expectations draw on the 
best available information about the way in which the economy works. To 
formalize, the exchange rate model of equation (3.38') can be rewritten 
as: 
(3.42) e^ = aZt + ^ Vt+1 + "t ' 
where ; 
= a vector of the exogenous variables that explain the exchange 
behavior according to (3.38'); 
a E a vector of the corresponding parameters to be estimated; 
P E a parameter which relates the current exchange rate to its 
expected value; and, 
E a serially uncorrelated random variable. 
Assuming rational expectations and stability of expectations (i.e., 
0 £ p <1) and solving for where i=l, . . then 
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^t®t+2 °^t^t+2 "*" ^^t®t+3 
^t®t+3 ^ °^t^t+3 "*" ^^t®t+4 
Repeating and substituting for Ee^^^ in (3.42) and taking the expectation 
of both sides yields: 
" aZt+PtaE^Zt+i + @(*2,2^+2 + +...)]+ 
• °Zt + + P^ '"\2^ +2 + *P^ EtZ,+3 + . . . + Oj 
- az^ + «[PE^Zt+i + + P'EJZJ^3 + . . .1 + 
Thus, the expected value of e^ can be written as: 
(3.43) E^(e^) . a Ï p\Zj^. + . 
1=0 
Hence, the exchange rate expected in period t will be determined by the 
values of the independent variables expected in subsequent periods t+1, 
t+2 t+i and the independent variables expected for the current 
period (which may in fact be known). 
To make the model represented by (3.43) operational for estimation, 
the process of generating the exogenous variables must be specified. 
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Suppose that is determined by the following: 
(3.44) - ro + rjVj + \ • 
where is another serially uncorrelated random variable. Equation 
(3.44) says that current exogenous variables are determined by their past 
values up to 2 lags. 
Equation (3.44) can be solved sequentially for E(Z^), E(Z^^^) 
E(Z^^^) to express each E(Z^^^) as a function of 2 lags of Z^. Then each 
expression of E(Z^^^) can be substituted into (3.43) to yield; 
(3.45) Ej(e^) . Q„ + I a.Z^.. + . 
Equation (3.45) expresses the expected exchange rate as a function of up 
to 2 lags of all the exogenous variables that are preassumed to affect 
the behavior of the exchange rate. There are 2+1 values of Q which are 
functions of a's, P, and the 2+1 values of Y's. Equations (3.44) and 
(3.45) can be estimated simultaneously. Given the estimates of Q's and 
y's, estimates of a's and p can be deduced given the restrictions on the 
Q's implied by (3.45). 
The major difficulty in assuming fully rational expectations in 
which way, however, arises from the fact that there are many different 
approaches to exchange rate determination so that the vector of exogenous 
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variables will differ depending on which approach has been chosen. 
Hence, selecting a particular exchange rate approach and then assuming 
rational expectations (i.e., assuming that the theoretical framework 
selected actually forms the basis of expectations) will be inappropriate 
unless the selected exchange rate approach is indeed the correct one. 
Econometrically, if the selected exchange rate model (Z^) is not the 
correct one, then the estimates of the vector a and P in equation (3.42) 
will be biased and inconsistent. Moreover, estimating a particular 
annual exchange rate model under the assumption of fully rational expec­
tations requires a large sample to allow for many lags in the independent 
variables. This is not possible given the data constraints for the many 
counties and regions in the model to be used in this study. 
A quite different way to proceed in trying to arrive at exchange 
rate expectations is to draw on "outside" information about exchange rate 
expectations without trying to explain how these expectations are 
actually formed. For example, there may be indications from regular 
surveys about exchange rate expectations. Alternatively, some proxy for 
exchange rate expectations (such as the forward rate or current account) 
might be used. 
Unfortunately, no one approach has a decided advantage over the 
others. To some degree, expectations will be formed on the basis of 
expected movements in the variables thought to influence the exchange 
rates, including new political/social developments. At the same time, 
some weight will presumably also be given to recent trends in exchange 
rates. 
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Therefore, a combination of extrapolative and quasi-rational expec­
tation is selected to model expectations about future exchange rates in 
this study. In this approach, a univariate time series method will be 
utilized to produce a suitable forecast of the spot exchange rate. The 
advantage of such a method is that it requires only information about 
current and past values of the spot rate itself. Moreover, an ARIMA 
forecast of the spot rate has been found to be a better proxy of exchange 
rate expectations compared to the forward rate and/or other methods of 
forecasting the spot rate. Evidence about the suitability of such an 
approach in modeling exchange rate expectations has been provided by Haas 
and Alexander (1977) and Meese and Rogoff (1983). According to this time 
series approach, if the exchange market is efficient, then the price of 
the spot exchange itself will reflect the information set (rational). If 
the underlying factors determining exchange rates are generated by a 
stationary process, then the time series description of the spot rate may 
be useful for forecasting. 
To solve for exchange rate expectations in equation (3.38'), the 
mathematical expectation of both sides of the reformulated equation of 
the exchange rate model (equation (3.42)) is first taken: 
(3.46) E^(e^) = aE^(Z^) + pE^(e^^^). 
An ARIMA forecast can be used as a proxy for E^(e^^^) by estimating a 
general time series model of the form: 
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(3.47) *(B) = 9(B) + c 
where 
= (1-B)^ and B = back shift operator, 
*(B) = (1-<#)^B -  .  .  .  *PBP) ,  
e(B) = (1-e^B -  GGB^ .  .  .  GGB^), 
c = intercept term, 
p = order of the autoregressive terms (AR), 
q = order of the moving average terms (MA), 
d E number of time differences, and 
a^ is the random shock. 
It is important to note that in this ARIMA process, the constant 
term, the AR terms, and the MA terms all represent weighted past values 
of the exchange rate (e). Thus, this ARIMA process is univariate, and a 
forecast from this ARIMA model may be interpreted as an extrapolation of 
past observations into the future. This is so since any MA process is 
algebraically equivalent to an AR process of infinite order (Appendix 
2 ) .  
Substituting the forecasted values e^ and e^^^ (obtained from 
(3.47)) into (3.46) yields: 
(3.48) .  » EJ(ZJ) + 
Applying the lead-operator, collecting terms, and solving for e^^^ 
yields: 
100 
(3.49) ;t+i = * .5^ (Zt+l+i)' 
1=0 
To make (3.49) econometrically operational, the process generating the 
set of independent (exogenous) variables (Z^) must be specified. As it 
has been commonly assumed, current exogenous variables are determined by 
past values as shown, earlier in equation (3.44). This implies that the 
forecasted values of the spot exchange rate are dependent upon the 
current and past values of all the independent variables in the model 
represented by equation (3.38'). Formally: 
(3.49') e^+^ = F(Z^, ^t-L^ * 
where is the set of exogenous variables that are affecting the 
exchange rate according to equation (3.38'). 
The derivation of the general form equation (3.49') from equation 
(3.49) assumes that the vector of exogenous variables Z^is generated by 
its own history up to S lags as in equation (3.44). The lag length of Z^ 
in (3.49') depends on the lag length of the process generating the vector 
Z^. Hence, the expected signs of the coefficients of the expected 
exchange rate with respect to the vector and its lagged values depend 
on the sign of the a vector of parameters, the p parameter, and the 
parameters of the process generating the vector Z^. If all the 
parameters of the process generating the vector of exogenous variables 
Z^are known and positive, then the signs of the coefficients of the 
expected exchange rate with respect to each element of the vector (and 
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its lagged values) will be similar to the signs of the coefficients of 
the spot exchange rate with respect to that same element. In particular, 
this means that the signs of the coefficient of the expected exchange 
rate with respect to money supply and its lagged values, for example, are 
expected to be positive. 
The Conceptual Model of the World Soybean 
and Soybean Derivatives Markets 
To measure the effects of international monetary policies on world 
commodity markets, a linked multi-country, nonspatial price equilibrium 
model of international soybean and soybean product markets is developed 
in this section. The world soybean model developed here will explicitly 
account for the supply, demand, and policy forces shaping market behavior 
in each trading region in the model. The markets in each country or 
region will be linked through world trade flows and prices providing 
internally consistent measurements of the impacts of numerous world 
market forces. 
The world soybean model not only will link the soybean markets among 
countries but also will explicitly link the soybean sector to the oil and 
meal sectors within each country in the model. The general model of 
exchange rate behavior developed in the previous section will be incor­
porated into the world soybean model for each country or region in the 
model. The full model, therefore, will allow for a quantitative examina­
tion of a change in the relative growth rates of the money supply between 
countries on U.S. soybean markets and the soybean markets of U.S. trading 
partners and competitors. Because the soybean, oil, and meal sectors 
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will be linked within and among countries, the model will allow for an 
examination of the effects of the existence of joint products on the 
monetary linkage to agricultural markets. Alos, by linking fully 
specified market models of each country, the econometric problems 
associated with the direct estimation of export and import demand rela­
tionships can be avoided (Williams, 1981). Because of this intra- and 
inter-country linkage technique, the model is a particularly powerful 
analytical tool for policy analysis. The model structure is flexible and 
easily allows for additional or altered equations, such as the specifica­
tion of an endogenous exchange rate system which is the primary objective 
of this study. The following sections provide a diagrammatic and mathe­
matical representation of the model. 
A diagrammatic illustration of world soybean markets 
The economic interrelationships of the world soybean, soybean meal, 
and soybean oil markets can be illustrated with a series of demand and 
supply curves (Figure 3.2). The three rows of graphs in Figure 3.2 
represent the markets for soybeans, soyraeal, and soyoil in any exporting 
country i (first two columns of graphs), in any importing country j (last 
two columns of graphs), and in the world market (middle column of 
graphs). 
The soybean production decision is affected by prices and other 
factors in one or more previous years. Consequently, in any exporting 
country i and in any importing country j, the supply of soybeans in a 
Exporting Country i World Market Importing Country i 
Soybean 
Market 
Soybean 
w T m Meal p. 
Market 
Soybean 
Oil 
Market 
0 Ql. GT2 
0 Qi2 0 q;. ^j2 Qj 
Figure 3.2, World market for soybean, soyraeal, and soyoil 
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given year (SP) is completely inelastic in a given year with respect to 
current prices as indicated. Soybean meal and soybean oil supplies (MP 
and OP, respectively) are obtained from arushing soybeans (CD). The 
demand for soybeans is derived from the demand for its oil and meal 
derivatives. 
The crush demand for soybeans in exporting country i and in 
importing country j (CD^ and CDj, respectively) are shown as facing the 
soybean supply schedules in each country (SP^ and SPj). Soybean stock 
demand is ignored in Figure 3.2 for graphical simplicity. The excess 
supply for soybeans of exporting country i (ESS^) and the excess demand 
for soybeans by importing country j (EDSj) are the differences between 
the production and crush demands for soybeans in the respective 
countries. 
S s 
The price and quantity of world trade in soybeans (P^,^ and 
respectively) are determined by the interaction of the world excess 
supply of soybeans (ESS^, the horizontal summation of the excess supply 
schedules of soybeans over all exporters) and the world excess demand for 
soybeans (EDS^, the horizontal summation of the excess demand schedules 
for soybeans over all importers). The resulting world price of soybean 
g 
(P^^) feeds into the domestic soybean markets of all exporters and 
importers. For given levels of the prices of soymeal and soyoil, the 
world price of soybeans determines the volume of soybeans crushed in each 
S . S 
country (Q^^ in exporting country i and in importing country j) as 
S s 
well as the volume of exports and imports by each country (Q^^ ~ ~ 
S s s s Q., in exporting country i and Q. = Q. - Q in importing country j). 
XX J j * J ^  
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Once the crush volume of soybeans is determined in each country, the 
production of soymeal and soyoil is fixed (indicated by the dotted 
vertical lines) because the extraction rates of soymeal and soyoil from 
soybeans are determined by existing technology. Consequently the soymeal 
and soyoil production schedules for exporter i (MP^ and OP^, respec­
tively) and for importer j (MPj and OP^, respectively) are vertical in 
any given year. The demands for the meal and oil derivatives of soybeans 
are MD^ and OD^ in exporting country i and MD^ and ODj in importing 
country j, respectively. 
The excess supplies and excess demands of soymeal and soyoil (ESML 
and ESCU, respectively, for exporter i and EDMU and EDO^, respectively, 
for importer j) are calculated as the differences between the domestic 
production and demand for the meal and oil in exporting country i and in 
importing country j. As in the markets for soybeans, the prices and 
volumes of world trade in meal and oil are determined by the confronta­
tion of the respective world schedules of excess supply (ESM = EESM. for 
w i 1 
soymeal and ESQ = SESO. for soyoil) and excess demand (EDM = ZEDM. for 
w ^ 1 w j J 
soymeal and EDO = SEDO. for soyoil). The world prices determine the 
j J 
level of exports and imports and the quantity consumed domestically of 
the meal an oil in each country. The markets for soybeans, soymeal, and 
soyoil are linked among countries through world trade and prices and are 
linked within each country through the respective countries' crushing 
industries. 
In this graphical represetnation of world soybean and soybean deriv­
ative markets, simplifying assumptions of no stocks, a common exogenous 
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exchange rate, exogenous world general price level, and no trade barriers 
among trading countries were made. These assumptions are relaxed in the 
following generalized representation of the full model. 
A generalized representation of the full model 
The general exchange rate model developed earlier in this chapter is 
incorporated into the multi-region trade model of soybeans and products, 
through the international price linkages, adding to each regional 
submodel a behavioral spot and an expected exchange rate equation based 
on equation (3.38') and equation (3.49'). In addition, since the soybean 
and product submodels are to be estimated in real terms (all prices and 
nominal incomes in each country are divided by a wholesale price deflator 
for the country), the response of the regional general prices to a change 
in U.S. money supply, for example, is modeled by adding a set of inter­
national wholesale price relationships in addition to the international 
commodity price linkages. 
In general, the international soybean and soybean products price 
linkages join the respective prices in any exporting country i (P^) to 
those in any importing country j (P^) in each time period according to 
the following relationship: 
(3.50) Pj = P^ + Zg. 
The terms Z^ and Z^ represent all multiplicative and additive 
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factors that can come between the prices of any exporting country i and 
importing country j as follows: 
= e..(1-s.)(1-s.)(1+t.)(1+t.); and 
i J 1 1 J 1 J 
S = ®ji^V^i"^i^ + 
where e^^ is the exchange rate in units of the importer's currency per 
unit of the exporter's currency; Sj and Sj are, respectively, ad valorem 
and specific import subsidies; and are, respectively, ad valorem 
and specific export subsidies; t^ and are, respectively, ad valorem 
and specific export taxes; and represents per unit transportation 
costs (in terms of the exporting country's currency). 
In this general specification, all policy variables and transporta­
tion costs are treated as exogenous variables at each period. However, 
data on all these variables are not available for all regions in all time 
periods. Consequently, international price transmission equations based 
on equation (3.50) can be estimated following Williams and Thompson: 
(3.50') P. = f(e... P., v..) 
J J ^  ^ J ^  
where Vj represents transportation costs and/or policy shifters as 
previously defined. 
To account for the regional general price adjustments to a monetary 
change in a given country, the relationship between the general price 
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level and the money supply in each country must be established. The 
functional relationship between general price level and the money supply 
in country i or j, is as follows: 
(3.51) P = g(M, y, 0, e) and > 0, |^ < 0, and §3 < 0 • 
where P, M and y are the general price level, the nominal money supply, 
and the real output in the given country, respectively. Other external 
factors that might affect the price level of the country are represented 
by 0 and e is the disturbance term. Equation (3.51) establishes that an 
increase in money supply and/or decrease in real output pushes up the 
general price level in a given country. This formulation of the general 
price level equation is based on the crude quantity theory of money 
(Starleaf). 
Figure 3.3 illustrates the general mathematical structure of the 
world soybean, soymeal, and soyoil market model. In this linked country 
market model, domestic soybean, soymeal and soyoil markets in trading 
countries are linked through international trade flows and prices as 
illustrated above. In addition, the countries in the model are linked 
through exchange rates and general prices (macro linkages). A similar 
model without the macro linkages was used, in a more general framework 
by Williams (1981). 
Equations 1) through 13) in Figure 3.3 represent the domestic 
markets of any exporting country i and equations 17)-29) represent the 
corresponding domestic markets in any importing country j (corresponding 
Domestic Market of Exporter i General Price Linkage Domestic Market of Importer j 
1) Soybean Planted Acre. (SAj) 
2) Soybean Harvested Acre. (Sll^) 
3) Soybean Production (SSj) 
'i) Soybean Criis!i Demand (CD^) 
5) Soybean Criisli Capacity (CC-) 
6) A Soybean Stocks (ASSTj) 
7) Soyoil Production (OP^) 
8) Soyoil Demand (ODj) 
9) A Soyoil Stocks (AOST^) 
10) Soyoeal Production (HP^) 
11) Soymeal Demand (110-) 
12) A Soymeal Stocks (AHST^) 
13) Crush Margin Identity 
37) Importer j General Price " 
Zj • Exporter i General Price 
+ Z, 
General Price Level 
38) Country i General Price = 
g (country i money supply,...) 
Money Supply (exogenous) 
Exchange Rate Linkage 
33a) Spot Exchange Rate Between 
Country j and i (e^j) 
33b) Expected Exchange Rate 
Between Country j and i(Eejj) 
International thrice Linkages 
35) 
3'i) Importer j Soybean Price -
ZSj • Exporter i Soybean 
Price + ZSg 
Importer j Soyoil Price = 
(ZOj) • Exporter i Soyoil 
Price + ZH2 
36) Importer j Soymeal Price • 
(ZMj) • Exporter i Soyoil 
Excess Supply (ES) of Exporter i 
Price *• ZMg 
International Trade 
Flow Linkages 
17) 
18) 
19) 
20) 
21) 
22) 
23) 
24) 
25) 
26) 
Soybean Planted Acre. (SAj) 
Soybean Harvested Acre. (SHj) 
Soybean Production (SS.) 
Soybean Crush Demand (CDj) 
Soybean Crush Capacity ((!Cj) 
A Soybean Stocks (ASSTj) 
Soyoil Production (OPj) 
Soyoil Demand (ODj) 
A Soyoil Stocks (AOSTj) 
Soymeal Production (MPj) 
27) Soymeal Demand (MDi) 
28) A Soymeal Stocks (SHSTj) 
29).Crush Margin Identity 
O 
vO 
Excess Demand (ED) of Importer j 
39) lESSj - lEDSj 
'lO) Îeso.=IE3OJ 
i ^ j ] 
41) lESH; = lEMI-
14) ES of Soybean (ESS£)=SPj-CDj-ASSTj 
15) ES ot Soyoil (ESOj)=OPj-ODj^-AOSTj 
16) ES of Soymeal (ESH|=MPj-HD|-AMST£ 
30) ED for Soybean (EDS.)*CDj-SPj*ASSTj 
31) ED for Soyoil (ED0j)=0Dj-OSj+60STj 
32) ED for Soymeal (EDH.)=MDj-HS^+6HSTj 
Figure 3.3 Generalized representation of the conceptual full model of the world market of soybean, 
soymeal, and soyoil 
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to the left-and right-hand sides, respectively of Figure 3.3. Equations 
1) through 12) and 17) through 28) are behavioral relationships. They 
specify the manner in which acreage planted, acreage harvested, produc­
tion, demand and stocks of soybeans, soyoil, and soymeal in all trading 
countries respond to changes in variables like prices. Equations 13) and 
29) define the relationship among the prices of soybeans and its meal and 
oil derivatives within each country. They require that the difference 
between the sum of the value of the oil and meal in a unit of soybeans 
and the cost of a unit of soybeans to the crusher in each country is the 
crushing or profit margin. The crushing margin, in turn, is the price to 
which crushers respond in making decisions about the desired level of 
crushing in each year. The greater the value of the oil and meal in a 
unit of soybeans relative to the cost of a unit of soybeans in any 
period, the greater is the incentive to the crusher to produce oil and 
meal from soybeans. 
Equations 14) through 16) and 30) through 32) are, respectively, an 
exporting country's excess supply and an importing country's excess 
demand identities. The excess supply and demand schedules are not behav­
ioral relationships, but, rather, are calculated as the simple differ­
ences between the domestic supply and demand schedules in the respective 
countries. 
Equations 33a) and 33b) are behavioral spot and expected exchange 
rate equations based on the general exchange rate model described by 
equation (3.38') and equation (3.49'). 
Ill 
Equations 34) through 36) are identities which link the domestic 
commodity prices in exporting country i and in importing country j in any 
time period. Z^and (i.e., ZS^ and ZS^ for soybeans, ZO^ and ZO^ for 
soyoil, and ZM^ and ZMgfor soymeal) represent all factors that come 
between the respective prices of exporter i and importer j, such as 
exchange rates, taxes, subsidies and transportation costs. 
Equation 37) in Figure 3.3 is a behavioral relationship that links 
the general price level in country j to the general price level in 
country i via the exchange rate according to equation (3.50'). Equation 
38) relates country i general price level to its money supply and other 
factors that are affecting the general price level according to equation 
(3.51). 
Equations 39) through 41) are the international trade flow linkages. 
These identities specify that the sum over all exporting countries of the 
quantity exported of soybeans, soyoil, and soymeal must equal the sum 
over all importing countries of the quantity imported of soybeans, 
soyoil, and soymeal in any time period. 
The number of equations and unknowns in the system depends upon the 
number of trading countries and the number of commodities. In general, 
the unknowns in the full general system are; soybean planted acreage, 
soybean harvested acreage, the production, demand, change in stocks, and 
domestic prices of soybeans, soyoil, and soymeal, the general price 
level, the exchange rate, exchange rate expectation, the crush margin, 
and crush capacity in each exporting and importing country as well as the 
112 
excess supplies and demands of each exporter and importer, respectively, 
for soybeans and its meal and oil derivatives. 
The resulting composite full model provides a powerful and flexible 
tool that can be used to examine the potential affects of a monetary 
policy on the world soybeans and derivatives markets. 
Monetary Policy Effects on 
World Soybean and Products Markets 
Before examining the potential effects of a monetary policy on world 
soybean and products markets, some of the factors that must be considered 
in assessing the effects of such a change in monetary policy are 
discussed here. 
One crucial factor in analyzing the effects of a monetary shock on 
world soybean and derivatives markets is the magnitude and speed of 
adjustments of the regional soybean, soymeal, and soyoil prices compared 
to those of the regional general prices. Greater flexibility of agricul­
tural commodity prices relative to those of nonagricultural prices has 
been assumed in most models utilized to examine the impact of monetary 
phenomena on agriculture. This assumption was explicit in Shei's (1978) 
model in which the exchange rate as well as the prices of some nonagri­
cultural goods were fixed. This assumption was implicit in the model 
utilized by Chambers and Just (1982) because the behavioral equations of 
the commodity model were estimated using real prices but only nominal 
commodity prices were allowed to adjust following the simulated monetary 
shock. Devadoss (1985) also implicitly assumed general price rigidity in 
response to a monetary change relative to that of agricultural prices. 
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This was implied by the lag specification of the general price level 
equation. In a detailed neo-Keynesian sticky-price model of the interac­
tion between the financial and agricultural sectors, Rausser (1985) 
assumed that agricultural prices are flexible and adjust simultaneously 
to a monetary change while price fixity was imposed on the macroeconomy 
general price. The fixed-price character of general prices came from the 
assumption that general prices adjust slowly to changes in excess demand 
through an expectation-augmented Phillips curve. 
Finally, this assumption is implicit in Denbaly and Williams (1988) 
because the bahavioral equations were estimated using real prices of 
feedgrain, but only nominal feedgrain prices were allowed to adjust 
following the simulated monetary change. 
It is worthwhile to note, however, that general price fixity is not 
a necessary condition for a monetary shock to induce real effects. All 
that is necessary is a differential rate of adjustment of aggregate price 
relative to commodity price. Hence, in general, if agricultural prices 
adjust faster than other prices and/or the general price level, then a 
monetary expansion, for example, will result in agricultural prices 
rising by more than nonagricultural prices. This implies that real agri­
cultural prices have risen and, hence, will induce real effects on the 
economy in terms of increased agricultural production, decreased agricul­
tural consumption, and, most likely, decreased inventory levels. 
Related directly to the fix-flex price argument and the non-
neutrality of monetary change on agricultural prices is the "over­
shooting" phenomenon which was originally formulated in terms of the 
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Dornbusch (1976) exchange rate model. The basic concept of 
"overshooting" in a world in which some prices are fixed and other prices 
are flexible is that short-run adjustments tend to overshoot the long-run 
adjustment of the flexible prices that would be caused by a change in 
monetary policy. It should be noted that overshooting need not always 
occur. Depending on the commodity or commodities modeled and the 
underlying assumptions, even undershooting can occur where short-run 
effects could be equal or even larger and in the opposite direction to 
the long-run effects (Kitchen and Denbaly, 1987). 
In the present model, if world soybean, soymeal, and soyoil prices 
respond faster than general regional prices to a monetary change, then 
the result will be a decrease in real regional soybean, meal, and oil 
prices. Monetary policy, therefore, would be nonneutral with regard to 
world soybean, soymeal, and soyoil markets. The speed of adjustment of 
soybean and products prices relative to general price levels may differ 
significantly among countries in the model, however, affecting relative 
supply and demand adjustments and even the direction of trade flows in 
the model. Further, it is not necessarily the case that soybean and 
products prices will adjust more rapidly than general prices in all 
countries as a result of a monetary shock in a given country. In this 
case, even the direction of change in real prices can be ambiguous which 
has significant implications for supply and demand adjustments and trade 
flows. In addition to the ambiguity of both the magnitude and direction 
of regional real soybean and product price changes, the changes of real 
soybean prices relative to real meal and oil prices within and among 
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countries in the model imposes additional uncertainty about the expected 
outcomes of such a monetary shock. 
Another important factor in assessing the effects of a monetary 
policy on the world of soybeans and their joint products is the distinc­
tion between the short-run and long-run effects. What is considered a 
long-run effect for a certain commodity may be considered a short-run 
effect for another commodity. In general, a short-run period for an 
agricultural commodity is relatively longer than that of a nonagricul­
tural commodity because for most agricultural commodities production 
occurs annually and is characterized by a long lag structure. 
In addition, the existence of long-term contracts, adjustment costs, 
and the decentralization of decision making in nonagricultural markets on 
the one hand, and the flexibility and simultaneity of agricultural prices 
with respect to a money shock on the other hand, imply different speeds 
of adjustment between agricultural prices and general price levels over 
for a long period of time. This provides the potential for a relatively 
long-term real effect of a change in monetary policy on agricultural 
markets in general. Furthermore, the time horizon over which the effects 
of a monetary change lasts depends on the nature of such a monetary 
change. 
The main objective of this study is to examine the effects of a 
monetary policy on world soybean and product markets. This requires a 
sustained change in the growth rate of the money supply over the simula­
tion period, which requires that money supply increases cumulatively over 
the subsequent periods. Given such successive additions to the money 
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supply, initial real equilibrium would be restored over time if each 
addition was fully anticipated and if such anticipated monetary shocks 
were neutral in their effects with regard to agricultural markets. 
Otherwise, such additions to the money supply (monetary policy) could 
lead to a persistent real effect in agricultural sector over time. 
Such a series of shocks in the money supply is consistent with the 
way in which the U.S. Federal Reserve Board conducts monetary policy. 
Although it is widely accepted among economists that monetary policy over 
time leaves real prices and income unchanged and, hence, is likely 
neutral with respect to the general economy, there is no agreement on the 
potential long-run effects of such monetary policy on a particular set of 
agricultural commodities like soybeans and their joint products. 
To illustrate how a monetary change affects the world soybean and 
product markets through exchange rate and price linkages, assume that the 
monetary authority in exporting country i allows the money supply to 
expand. This would affect the value of foreign currencies in terms of 
country i currency to varying degrees. Through the international price 
linkages, soybean, soymeal, and soyoil prices as well as the wholesale 
price deflator in each country would be affected as well, leading to 
simultaneous changes in the demands, supplies, stocks, and trade flows of 
soybean, soymeal, and soyoil in all producing and/or trading countries. 
Specifically, a monetary expansion in exporting country i would lead to 
depreciation of the currency of country i vis-a-vis the currency of its 
trading partners and/or a deterioration of the terms of trade of country 
i. As a result, country i would export more of its soybeans and 
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derivatives since its exportables are now relatively cheaper for any 
importing country j to purchase. At the same time, the initial domestic 
nominal prices of soybeans, soymeal, and soyoil would tend to rise in 
country i and to fall (in foreign currency value) in any importing 
country j. 
In addition, the money supply expansion in country i would tend to 
pressure the general price level upwards. Through the general price 
linkages in the model this would tend to pressure other regional general 
prices up as well (transmission of inflation). The effect on real 
commodity prices, however, may differ in magnitude and even direction, 
depending on the general price response in each region and the regional 
nominal commodity price responses. 
Assume for a moment that soybean and product prices are able to 
adjust over time to a monetary change more rapidly than the general price 
level for all regions. Also, assume momentarily that only soybean prices 
respond to such a monetary change in all regions. Then, as explained 
above, the immediate effect of such an expansionary monetary policy by 
exporting country i would be to depreciate the currency of country i 
vis-a-vis that of importing country j. Given the assumption concerning 
the relative speed of adjustment of prices, this would result in an 
increase in real prices of soybeans in exporting country i and, a 
decrease in real prices of soybeans in importing country j. 
This exchange rate effect can be illustrated by the aid of Figure 
3.2. The resulting depreciation of the currency of country i in terms of 
the currency of country j can be represented by a downward rotation of 
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excess supply curve of soybean of exporting country i (ESS^). This shift 
leads to a corresponding downward rotatation of the world excess supply 
of soybean (ESS^) resulting in a higher soybean price in exporting 
country j and a lower world equilibrium foreign currency price of 
soybeans. Hence, country i will be able to export more to country j 
because its exportables are cheaper in terms of the currency of importing 
country j. 
Note, however, that this analysis is contingent upon the two assump­
tions concerning relative commodity (soybean, soymeal, and soyoil) and 
general price level adjustments to the change in monetary policy. If the 
prices of soymeal and soyoil are allowed to adjustment freely and simul­
taneously with soybean prices to such expansionary monetary policy by 
country i, then the result will be less clear. This is so for two 
reasons. First, the increase in the soybean price in the exporting 
country leads to a reduction in supplies of soybean meal and oil in that 
country. At the same time, the lower foreign currency price of soybeans 
increases the domestic production of soymeal and oil in importing 
countries and export competing countries. The result is changes in world 
supply, demand, and prices of soybean meal and oil which feed back into 
soybean markets and affect the levels of soybean demand, trade and 
prices. Second,, the depreciation of the currency of country i against 
the currency of country j will cause a simultaneous downward rotation of 
the excess supply curves of the exporting country for both soymeal and 
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soyoil in addition to that of soybeans. The rotations of the excess 
supply curves will be different in degree among commodities (soybeans, 
soymeal, and soyoil). Given the first assumption concerning the rigidity 
of the general price level, these shifts will lead to an initial drop in 
foreign currency prices of soybean, soymeal, and soyoil. The resulting 
effects on soybean crushing margin and hence on soymeal and soyoil pro­
duction are ambiguous and differ across countries. 
Regional commodity and general price level responses to such a 
change in monetary policy are ambiguous. An increase in the money supply 
of country i tends to lower the commodity and general price levels of 
other countries through the induced appreciation of the currencies of 
these countries. On the other hand, however, the money supply increase 
tends to push commodity prices and the general price level up in 
exporting countries. This places upward pressure on commodity prices and 
the general price level in importing countries through the price 
linkages. These simultaneous and differential responses in prices across 
commodities and regions affect soybean crushing margins ambiguously as 
well as the supplies, stocks, and demands of soybeans, soymeal, and 
soyoil simultaneously in each exporting and importing country. The 
uncertainty about the responses of soybean, soymeal, and soyoil prices 
within and among countries and of general price levels in each country to 
a monetary change in a given country makes it difficult, if not 
impossible, to determine a priori the magnitude and even the direction of 
the effects of such a monetary change on world soybean and products 
markets. The net impact can only be resolved empirically. 
120 
Specification of the General Conceptual Linked Model 
with Endogenous Exchange Rate Behavior 
The specification of the general conceptual linked world soybean 
market model with endogenous exchange rates follows the specification 
developed by Williams (1981) with the major exception that exchange rate 
behavior together with exchange rate expectations and regional general 
prices are endogenized across countries based on the general model of 
exchange rate determination developed earlier in this chapter. The 
exchange rate submodel is linked to the multi-region submodels of 
soybeans, soymeal, and soyoil markets through the international price 
linkages of commodities and the general price level. The specification 
of the general conceptual model of world soybean and derivatives markets, 
together with the exchange rate submodel is presented in Table 3.1. The 
expected signs are indicated above each of the explanatory variables. 
Unless otherwise noted, all variables are assumed to be subscripted with 
"t" for a given time period. Definitions of the model variables are 
given in Table 3.2. 
Note that the specification in the first sixteen equations in Table 
3.1 is generally applicable for any exporting country i or any importing 
country j. Equations 17/ through 25/ are the international trade flows, 
and commodity price linkages and the general price, exchange rate, and 
exchange rate expectation relationships that link the markets among 
exporting and importing countries. 
The specification of the soybean planted acreage (equation 1/ in 
Table 3.1) is based on the Nerlovian distributed lag concept. Producers 
are assumed to anticipate what they expect to be the long-run or 
121 
Table 3.1 Generalized specification of the world soybean model with 
exchange rate submodel^ 
Country model (exporting country i or importing country j) 
Soybean Block 
1/ Soybean Planted Acreage; 
+ ? + + 
SA = fi(PSt_i, PSC^_i. W. SA^_^. e^) 
2/ Soybean Harvested Acreage: 
SH = fgCSA, Eg) 
3/ Soybean Production: 
SS = YS • SH 
4/ Soybean Crush: 
CS = f^(MS, MSG, CC, A, e^) 
5/ Soybean Crush Capacity: 
6/ Soybean Stock: 
+ 
+ ? APS . APS + 
AIS = fg(ASM, pg . PS « ^5^ 
t+1 t 
7/ Excess Soybean Supply or Demand Identity: 
ES. = SS. - CS. - AIS. (excess supply) 1 1 1 1  t r t -  J  
or 
ESj = CSj + AlSj - SSj (excess demand) 
+ 
CC - fg \_2' • • * ^-L' ^®t-l' ^ ^t-2 ^^t-L' ^5^ 
^Unless otherwise indicated each variable is assumed to be 
subscripted with "t" to indicate the time relationship of the variables. 
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Table 3.1. Continued 
Soymeal Block 
8/ Meal Supply; 
SM = a • es where 0 £ a £ 1 
9/ Meal Demand: 
— + ? + 
DM = fg(PM, PMC, FF, H, Eg) 
10/ Meal Stocks: 
— + + ? — + 
AIM = f^pCAPM. APM^_^, APM^_2, ADM. ADM^_^, AIM^_^, 
11/ Excess Meal Supply or Demand Indentity: 
EM. = SM. - DM. - AIM. (excess supply) 1 1 1 1  rr J 
or 
EMj = DMj + AIMj - SM^ (excess demand) 
Soyoil Block 
12/ Oil Supply: 
SO = P • CS where 0 < P < 1 
13/ Per Capita Oil Demand: 
nn — + + — + 
§§p = fi3(P0. POC, POP, PE. Y/POP, E^g) 
14/ Oil Stocks: 
- + + - + 
AIO = F^^(APO. APOT_I,  AP0^_2,  AD0^_^,  AI0^_^.  E^^)  
15/ Excess Oil Supply or Demand Identity: 
EO^ = SO^ - DO^ - AIO^ (excess supply) 
or 
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Table 3.1. Continued 
EOj = DOj + AlOj - SOj (excess demand) 
Crush Margin Identity 
16/ Soybean Margin Identity: 
MS = a • PM + P • PO - PS 
Trade, Price, and Exchange Rate Linkages Among Countries 
Trade Flow Identities 
17/ Soybean Flow Identity: 
EES. = SES. 
i ' j J 
18/ Meal Flow Identity 
ZEM. = ZEM. 
i ' j J 
19/ Oil Flow Identity: 
ZEO. = ZEO. 
i ' j J 
Price Linkages 
20/ Soybean Price Linkage: 
+ + ? 
^ ^20^^^i' ®ji' Vgji' Ggg) 
21/ Soymeal Price Linkage: 
" ^ 21^^%' ®ji' \ji' ^21^ 
22/ Soyoil Price Linkage: 
^22^^°i' ®ji' ^oji' ^ 22^ 
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Table 3.1. Continued 
23/ General Price Linkage: 
^23^^i' ®ji' Vji' Egg) 
Exchange Rate Linkage 
24/ Exchange Rate: 
M- + 
®ji " ^24 ' y.' ^ ®ji' ^ 24^ 
X X 
25/ Expected Exchange Rate; 
+ + ? ? 
M. M. y. y. 
GSji " ^ 25^M.^t-1' (y.)' ^y.^t-l ^25^ 
XX 'x 'x 
26/ Country i Domestic Price Level 
+ _ ? 
^i " ^ 26 (^x' ^ i' °i' ^ 25^ 
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Table 3.2. Definitions of variables in the generalized conceptual model 
of the world soybean and derivative markets 
Endogenous Variables 
Soybean 
CC = Soybean annual installed crushing capacity 
CS = Crush demand for soybeans 
ES = Excess supply or excess demand for soybeans 
AIS = Change in the inventory of soybeans (ending stocks - beginning 
stocks at period t) 
PS = Real price of soybeans in domestic currency (real except in 
price linkages and margins) 
SA = Soybean planted area 
SH = Soybean harvested area 
SS = Annual production of soybean 
Soymeal 
DM = Demand for soymeal 
EM = Excess supply or demand for soymeal 
AIM = Change in the stock (inventories) of soymeal (ending stocks -
beginning stocks in time period t) 
PM = Real price of soymeal in domestic currency (real except in price 
linkages and margins) 
SM = Supply of soymeal 
Soyoil 
DO = Demand for soyoil 
EO = Excess supply or demand for soyoil 
AIO = Change in the stocks (inventories) of soyoil (ending stocks -
beginning stocks in period t) 
PO = Real price of soyoil in domestic currency (real except in price 
linkages and margins) 
SO = Supply of soyoil 
Soybean Margin 
MS = Profit or crushing margin of soybeans in domestic currency (real 
except in margin identity) 
General Price 
P = General price level in country i or j (wholesale price index) 
Exchange Rate 
ej£ = Exchange rate: units of currency of country j per unit of 
currency of country i (nominal) 
E(ej^) = Expected exchange rate next period. 
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Table 3.2. Continued 
Exogenous and Predetermined Variables 
Soybean 
AISt_i = Change in stocks (inventories) of soybeans in period t-1 
PSCt_i = Real price vector of alternative annual crops which compete 
with soybeans in production in period t-1 in domestic 
currency 
PSt_i = Real price of soybeans in period t-1 in domestic currency 
A^_i = Soybean total availability in period t-1 
w = Rainfall 
YS = Soybean yield per unit of area 
MSC = Crushing margins of soybean competing oilseeds 
^sii ~ Other policy shifters that come between importer j and 
exporter i price of soybeans 
Soymeal 
a = Yield of soymeal from one unit of soybeans 
H = Number of high-protein-consuming animal units 
= Change in stocks (inventories) of soymeal in period t-1 
PF = Real price of competing or complementary feedstuff in 
domestic currency 
PMC = Real price vector of competing or complementary meals in 
domestic currency 
• = Other policy shifters that come between importer j and 
exporter i price of soymeal 
Soyoil 
P = Yield of soyoil from one unit of soybeans 
POP - Population 
AIOt_l = Change in the stocks (inventories) of soyoil in period t-1 
PE = Real price vector of end products in which soyoil is used 
(domestic currency) 
POP = Real price vector of nonoilseed fats and oils which compete 
with soyoil (domestic currency) 
POC = Real price vector of oilseed oils which compete with soyoil 
(domestic currency) 
Y = Real disposable income in domestic currency 
^oii ~ Other policy shifters that come between importer j and 
exporter i price of soyoil 
General Price 
Vij = Other policy shiftes that come between importer j and 
exporter i general prices 
0^ = Other exogenous variables that affect country i general price 
level 
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Table 3.2. Continued 
Exchange Rate 
M = Narrow money supply (M^) 
y = Output level defined as GNP divided by wholesale price 
index. 
equilibrium level of supply. The planned acreage of soybeans (SA®) in 
any period t can be explained as follows: 
(3.52) SA® = f(PS®, PSCJ, Z^) 
where 
PS® = is the expected future price of soybeans, 
PSC® = is the expected future price vector of competing oilseeds 
and/or crops, 
= other exogenous variables that affect the level of anticipated 
production such as weather or policy, and 
> 0. âMl < 0, and â||! < 0 . 
3PS apse 
Assume that actual supply adjusts to the factors influencing planned 
supply at a rate 6, the speed of adjustment; 
(3.53) SA. - SA. . = Ô(SA® - SA^ .) where 0 < Ô < 1 . 
z t—i t t-i — — 
Combining equations (3.52) and (3.53) and assuming a linear relationship 
for (3.52) gives: 
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(3.54) SA^ = SEQ + ôaj^PS® + ôa^PSC® + ôa^Z^ + (l-ô)SA^_^ 
Assuming that producers have static expectations such that they base 
production decisions on the prices at the preceding harvest, then (3.54) 
becomes : 
(3.55) SA^ = ôaQ + ôa^PS^_^ + ôa2PSC^_^ + ôa^Z^ + (l-ô)SA^_^ 
which is equivalent to equation 1/ in Table 3.1. Given the assumptions 
made about the signs of the coefficients of the variables in equation 
(3.52) the expected signs are as given above each variable in equation 1/ 
in Table 3.1. In addition, from equation (3,55), the expected 
coefficient of lagged production of soybeans is expected to be between 
« 
zero and one. 
Equation 2/ in Table 3.1 indicates that there may be some (usually 
random) differences from year to year between the area planted to 
soybeans (SA) and the area harvested (SH). The difference is normally 
due to weather problems during the growing season. For some of the 
countries that produce soybeans, like Brazil and Argentina, data for only 
the soybean harvested area (rather than planted area) are available. In 
those cases, equation 1/ will be respecified using harvested area and 
equation 2/ dropped. Equation 3/ simply indicates that the volume of 
soybeans harvested in a given year (SS) is related to the area harvested 
(SH) through the soybean yield per unit of area (YS). 
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The specification of the crush demand of soybeans (equation 4/ in 
Table 3.1) asserts that soybean processing during a given time period is 
affected by at least three major forces: 1) the profitability of 
crushing soybeans and other competing oilseeds as measured by the corre­
sponding crush margins (MS, MSG), 2) the level of installed crush 
capacity (CC), and 3) the availability of soybean supplies (A). An 
oilseed crush margin is the difference between the value of the oil and 
meal in a unit of the oilseed and the cost of that oilseed unit to the 
processor (equation 15/ in Table 3.1). The soybean crush margin, 
therefore, is the "price" to which processors respond in determining the 
rate of operation in the short-run and the level of investment in 
crushing facilities over the long-run. A country's installed capacity 
acts as a constraint on the annual level of soybean processing. The 
availability of soybean supplies may also constrain the crush volume. A 
supply constraint would not necessarily affect crush through squeezing 
the profit margin in any year, however, because processors, faced with 
excess capacity could minimize losses in the short run by crushing to the 
extent of available supplies. Thus, crush volume is likely to be 
relatively unresponsive to changes in profitability in the short run. 
The most significant determinant of the crush volume of soybean in a 
given region is likely to be the capacity to crush (CC). The larger the 
capacity to crush soybeans, the greater the volume which can be crushed. 
However, in a region where excess crush capacity exists, the most signif­
icant economic determinant of crush is likely to be relative crush 
margins and the availability of supplies for crushing. 
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The specification of crush capacity (equation 5/ in Table 3.1) is 
based on Williams (1981 and 1984a). It assumes that, over the long run, 
sustained profitability of crushing activities leads to an increased 
level of investment in crush capacity. Nevertheless, little investment 
will occur if adequate supplies of soybeans are generally unavailable. 
This suggests the following general behavioral relationship to explain 
the changes in the level of crush capacity in a given country over time: 
(3.56) CC = f(L(MS) , L(A)) . 
where all variables are as defined earlier and L is a distributed lag 
operator. Soybean availability was approximated by soybean production 
(SS) in equations 4/ and 5/. 
The specification of the stocks of soybeans (equation 6/ in Table 
3.1) is based on Goodwin's (1947) flexible accelerator and Lovell's 
(1961) modified flexible accelerator. It is assumed that the desired 
stock of soybeans at the beginning of a production period (BI®) is 
influenced by the level and changes in anticipated production of oil and 
meal for that period and speculative behavior: 
(3.57) BI® = + a^SM® + agASM® + a^SO® + a^ASO® + a^PS® + . 
where 
a^, a^ and a^ 0, a^ and a^ £ 0; and 
SM® = anticipated production of soymeal from soybean during period t, 
SO® = anticipated production of soyoil during t. 
131 
PS® = expected price of soybean during period t; and 
]i^ = random influence on desired level of beginning stock. 
Equation (3.57) suggests that the greater the anticipated level of meal 
and oil production, the larger the desired beginning level of stocks. 
When meal and oil production are increasing rapidly, the demand for 
soybeans increases in an attempt to build up stocks to meet increasing 
meal and oil production goals. The speculative motive for adjusting 
inventories of soybeans is included in (3.57) by the expected price of 
soybeans (PS®). 
Assuming that holders of soybean inventories adjust actual beginning 
stocks in a certain period only a fraction à of the distance required in 
each period to reach desired or equilibrium beginning stocks, then: 
(3.58) BI^ - BI^ . = ô(BI® - BI^ ,) where 0<ô<l . 
t  t - i  Z t - i  — — 
Assuming that price expectations can be stated in the form of a 
PSt ~ PSt-1 
percentage increase of actual prices ( — ), then the greater the 
percentage increase in the price of soybeans from the previous to the 
current period, the greater the desired level of stocks at the beginning 
of period t. Also, assuming that processors correctly anticipate oil 
and meal production in each period and substituting (3.58) and the 
expression for price expectations into (3.57) gives: 
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(3.59) BI^ = ôaQ + ôa^SM^ + ôagASM^ + a^ôSO^ + a^ôASO^ 
PS_ - PS 
+ ';*[ PS. ' + BIt-1 + «ft 
Since the meal and oil produced from soybeans are assumed to be 
fixed proportions of the volume crushed, then: 
SM. = a • CD and SO. = B • CD 
t t 
where a and P are fixed by the existing technology. These two equations 
imply by substitution that: 
(3.60) SO^ = I SMj. 
Substituting (3.60) into (3.59) gives: 
(3.51) BI^ = ôa^ + ô(a^+ a^ |)SM^ + à{a^+ 
PS - PS 
+ agôC—^pg —] + (1-0) Bit_i + ap^. 
Because the beginning stock in period t+1 is the ending stock (EI^) 
in period t, then 
(3.62) EI^ . ôaj + ÔCajt + ÔCa^^ a, 
" I + <!-« "t-1 + • 
t+1 
133 
Subtracting (3.61) from (3.62) yields: 
(3.63) AIS^ = ô(a^+ ^ (a^ + a^))ASM^^^ - 0(3^+ a^ 
+ a-ô( ) - a- ô( 
t+i 
APS 
:^ ) * (1-6) AISt_i + . 
where 
AIS^ = EI^ - BI^ or the change in the inventory of soybeans during 
any time period t; and 
The general functional form of (3.63) is an expression similar to 
equation 6/ in Table 3.1. The expected sign of the coefficient of 
ASM^^^in equation 6/ is indeterminate. If the positive influence of the 
levels of production of meal and oil on stock levels is greater than the 
negative influence of changes in those levels (i.e., a^ > a^ and a^ > 
a^), then the coefficient of ASM^^^ will be positive. Expectations of 
higher prices in period t+1 are expected to increase the holdings of 
soybean stocks. This is because higher expected prices in period t+1, 
ceteris paribus, lead to increased carryover stocks into period t+1 as a 
hedge against higher prices. The coefficient of lagged change in inven­
tories of soybeans is expected to be between zero and one. The final 
functional form of equation (3.63) is not necessarily linear. 
Equation 8/ and 12/ in Table 3.1 are identities for soymeal and 
soyoil production. The extraction yields (a for soymeal and p for 
soyoil) are time-varying exogenous parameters for each country. 
\ - ft' • 
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The demand for meal (equation 9/ in Table 3.1) is a function of its 
own price (PM), the prices of competing oilseed meals (PMC), the prices 
of other feedstuffs (PF), and high-protein-consuming animal units (H). 
The expected sign of PM is negative, while that of PMC is positive. 
Other feedstuffs include both competing high protein meals (such as 
fishmeal) and complements to soymeal (such as low protein concentrates 
like corn and grain). Hence, the expected sign of other feedstuffs 
cannot be determined a priori. 
The number of livestock in each country is divided between ruminants 
and nonruminants. Nonruminants (such as poultry and swine) have a more 
rigid dietary requirement for protein than ruminants (such as cattle and 
sheep). Nonruminants, therefore, are the major consumers of soybean 
meal. The variable H is an aggregate number of livestock in inventory in 
a given year weighted by their relative protein requirements. 
The specification of the soymeal inventory equation 10/ is based on 
the buffer stock models of Lunderberg (1937) and Metzler (1941) as 
applied by Lovell (1961) and Witherell (1967). In this approach, 
inventories are defined as being a "buffer" between changes in sales or 
consumption and production. The desired end of period inventories of 
soymeal (IM^) are assumed to be related to the price of soymeal during 
the period (PM^), the expected price of soymeal in the next period (PM^), 
and the expected level of consumption of soymeal (DM®): 
(3.64) • 'O + 'lP"t + =2™? + + »t 
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The following assumptions are made; 
(3.65) IMP - = ô(IM® - , 
(3.65) PM® - = PCPVl " PMt-z) ' 
(3.67) DM® = 8DM^_i + (1-9)DM^, and 
(3.68) IM^ - IMÇ = DM® - DM^ 
where 
0 £ P ,  ô £ l ,  a n d  
IM^ = processors' planned level of ending inventories in period t. 
Equation (3.65) states that processors' planned inventories adjust 
only a fraction ô of the distance to desired or equilibrium inventories 
where ô represents the speed of adjustment. Equation (3.66) assumes that 
stock holders follow extrapolative price expectations. That is, the 
expected price is a function of the previous actual price plus or minus a 
fraction of the previous price change. The assumption in equation (3.67) 
is that processors' forecasts of consumption is somewhere between a naive 
and perfect forecast. Equation (3.68) is the buffer stock mechanism 
which states that errors in planned inventories depend on errors in 
anticipated consumption. 
Substituting (3.65) through (3.68) into (3.64) and subtracting the 
first difference of the result yields: 
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(3.69) AIM^ = a^ôAPM^ + a2Ô(l+p)APM^_^ - a2ÔpAPM^_2 
+ (l+ôag) 8ADM^_i + (ôag - (l+ôa3)0) ADM^ 
+ (l-ô) AIM^_i + ô(U^ - \]^_^) . 
where A again means "change in" and the other terms are as defined 
earlier. Equation (3.69) is functionally equivalent to equation 10/ in 
Table 3.1. 
The per capita demand for soyoil (DO/POP in equation 13/) is 
expected to be negatively related to the real price of soyoil (PO), 
positively related to the real prices of competing oilseed oils (POC) and 
nonoilseed fats (POP), negatively related to the real prices of end 
products (PE) which use soyoil in their production (such as margarine, 
shortening, and cooking oil), and positively related to real per capita 
income (Y/POP). 
Equation 14/ in Table 3.1 represents the behavior of stockholders of 
soyoil in any time period. Inventories of soyoil are held by processors, 
dealers, manufacturers of products which require the soyoil as an ingre­
dient, exporters, and importers. The two primary motives for holding oil 
inventories can be assumed to be: (1) a desire to provide a buffer 
between production and sales and (2) price speculation. Therefore, the 
general form of the model used and assumptions made for soymeal inven­
tories are used to obtain a similar functional form equivalent to 
equation 14/ in Table 3.1. 
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Equation 15/ in Table 3.1 is the definition of the soybean profit 
margin (nominal) received by crushers of soybeans. It is calculated as 
the value of the oil and meal in a unit of soybean minus the cost to the 
crusher of a unit of soybeans. This equation is crucial in the model 
because it links price behavior among soybean, soyoil, and soymeal 
markets in any country. 
Equations 7/, 11/, and 15/ in Table 3.1 define the surplus of a 
given country's production of soybeans, soymeal, and soyoil over consump­
tion and stock changes of each commodity to be excess supplies available 
for export for any exporting country (i.e., ES^, EM^, and EO^). 
Conversely, if the consumption and movements in inventories of each 
outstrip production in any period, then the deficit is excess demand by 
any importing country j (i.e., ES^, EMU, and EOj) .  
Equations 17/-19/ in Table 3.1 are the international trade flows 
identities of soybeans, soymeal, and soyoil, respectively. They require 
that the sum of the exports of soybeans, soymeal, and soyoil, respec­
tively, over all exporters equal the sum of imports of soybeans, soymeal, 
and soyoil over all importers, respectively. 
In addition to trade flows linkages, the regional submodels are 
linked through price linkages for soybeans, soymeal, and soyoil 
(equations 20/-22/ in Table 3.1). In general, these price linkages link 
the domestic prices in country i and in importing country j in any time 
period accounting for all factors which come between the respective 
prices of exporter i and importer j, such as the exchange rates, taxes, 
subsidies, and transportation costs. 
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In addition to the commodity price linkages, the general price level 
in each country i is linked to the general price level in each country j 
via the behavioral relationship 23/. This linkage is added to the model 
to transmit the effects of a monetary shock on the price level in any 
country i into the domestic prices of all countries. This requires 
specifying the relationship between the general price level and money 
supply in country i. This is done by adding the behavioral equation 25/ 
which is based on equation (3.50) discussed earlier in this chapter. 
Finally, the last regional linkage in this study is a bilateral 
exchange rate and exchange rate expectations model (equations 24/-25/ in 
Table 3.1). The exchange rate model, as shown earlier, captures both 
monetary and real influences on exchange rates as well as expectations 
about future exchange rate as important explanatory variables. All the 
coefficient signs in the spot and expected exchange rate equations are as 
discussed earlier in this chapter. 
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CHAPTER IV. EMPIRICAL ANALYSIS AND MODEL VALIDATION 
This chapter provides description of data sources, scope of the 
study, and estimation methods. This is followed by a presentation of the 
estimation results. Model validation results are then given. 
Scope of the Study and Data 
The World Soybean Model as described in Chapter III is essentially a 
linked family of regional models. The regional models of soybean, 
soymeal, and soyoil markets contain behavioral equations to explain 
supplies, crush, demands, stocks, prices, and net trade for each major 
producing and trading region in the model including the U.S., Brazil, 
Japan, Canada, the European Community (9), Africa, Asia and Oceania, and 
the Rest-of-the-World (ROW) region. Each of the regional models is 
linked through commodity price, general price, and trade flow linkages. 
In addition, all bilateral exchange rates (against the U.S. dollar) are 
endogenized for each region in the study based on the theoretical 
approach developed in the previous chapter. The bilateral exchange rates 
together with the expectations of these exchange rates- provide a third 
linkage among the regions in the model. 
The data cover the period 1960-1982, providing a sample of 23 obser­
vations. A consistent set of data before 1960 or after 1982 for all the 
world regions covered in the study and for all variables included in the 
model was not available. The data come mainly from USDA sources. 
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including Oil Crops Situation and Outlook, U.S. Fats and Oils Statistics, 
and unpublished data from the Economic Research Service and the Foreign 
Agricultural Service (FAS), U.S. Department of Agriculture. These data 
are supplemented by data from FAO Trade and Production Yearbooks, and 
Oilworld. Price data come from several sources, including the USDA, the 
FAO, and the International Financial Statistics published by the 
International Monetary Fund. These sources are further supplemented by 
data from statistical yearbooks of the individual countries in the model 
and miscellaneous sources as necessary. Most of the exchange rate block 
data comes from the International Financial Statistics Yearbooks. 
Estimation 
The regional soybean and product models, together with the regional 
exchange rate submodels constitute a relatively large nonlinear simul­
taneous system of equations in which all supplies, demands, stocks, 
prices, trade flows, and exchange rates are determined simultaneously. 
The nonlinearity results from the fact that many equations in the model 
contain multiplicative terms, terms raised to a power, and/or exponential 
terms, in addition to the many ratios of endogenous variables in the 
model such real prices. In addition, a check of the model identification 
status^ reveals that all structural equations in the model are over-
^A necessary but not sufficient condition for a structural system of 
linear equations to be identified is that the number of a priori restric­
tions should not be less than the number of equations in the model less 
1 .  
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identified.^ Given the nonlinearity and simultaneity of the model, the 
identification status of the model, as well as time and cost constraints, 
the two-stage nonlinear least squares (NL2S) estimator was used to obtain 
asympotically consistent estimates of the structural parameters of the 
model. 
A system of N nonlinear simultaneous equation can be defined as: 
4.1/ f_t(Yt' «i^ = "it i = 1, 2 N 
t = 1, 2, . . . , T 
where is an N-vector of endogenous variables; is a vector of 
exogenous variables, and is a K^-vector of unknown parameters. The 
consistency of the NL2S estimator arises from the fact that it is 
obtained from a minimization problem similar to that used to derive 
two-stage-linear-least-squares (2SLS). A rigorous proof of consistency 
of NL2S parameter estiarates can be found in Amemiya (1974 and 1985) and 
Chow (1983). The attractiveness of NL2S is that only minimal assumptions 
on are needed to provide consistency, namely: 
= (U^^, .... Ujj^) is an i.i.d. vector of random 
variable with zero mean and a variance-covariance matrix I. Another 
^This identification result is based on the necessary condition of 
identifying a linear system of equations. However, it should be pointed 
out that nonlinearity generally helps rather than hampers identification. 
Consequently, in a nonlinear model the number of excluded exogenous 
variables in given equations need not be greater than or equal to the 
number of parameters of the same equation (see Amemiya (1985)). 
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important strength of this estimator is that it retains its consistency 
regardless of whether or not it yields a unique solution for and, in 
the case of multiple solutions, regardless of what additional mechanism 
chooses a unique solution. This point was discussed by McCurdy (1980). 
The class of NL2S estimators of a K^-vector of parameters for the 
first structural equation in the system represented by 4.1/ can be 
defined as the value of a that minimizes the following: 
4.2/ S^(a/W) = W(W'W)~^ W'(y^-f^), 
where W is some matrix of constants with a rank at least equal to K^. 
The following additional assumptions are needed for NL2S consistency: 
_i 
4.3/ lim T WW exists and is nonsingular; 
dft 
4.4/ —exists and is continuous in N(a), an open neighborhood 
of a^; 
4.5/ t"^ W'Of,/3a') is full rank. i 
It is also assumed that a unique solution for every exists for 
every possible value of However, the large number of exogenous 
variables in the model relative to the number of observations (23) makes 
direct application of NL2S not possible. Therefore, a set of 18 
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principal components was specified to be used in calculating the NL2S 
principal components estimates. Details of using principal components of 
independent variables in two-stage-least-squares estimation can be found 
in Amemiya (1955 and 1985). The computer program used for the estimation 
a was the SYSNLIN option of SAS 5.16, version 5 edition, updated in April 
1987. 
The final form of the model estimated by the NL2S principal compon­
ents estimator is shown in Table 4.1. Definitions and measurement units 
of the model variables are presented in Table 4.2. The model consists of 
154 equations of which 79 are behavioral equations and 75 are identities. 
The model includes a total of 527 variables of which 154 are endogenous, 
with 432 estimated parameters. For each equation in Table 4.1, the 
estimated coefficients, t-statistics (in parentheses below the respective 
estiamted parameters), elasticities of major variables (in brackets below 
the respective estimated coefficient), R-square, and Durbin-Watson (DW)^ 
statistics are provided. 
^The DW test of first order serial correlation does not apply when 
lagged dependent variable appears as an explanatory variable. In these 
cases, the Durbin-H (DH) statistics is used. The formula for DH is: 
DH = (1 - •^) ( i_T[vAR(B)])2 
where DW is Durbin-Watson statistic, T is the number of observations, and 
VAR(B) is the square of the estimated standard error of the coefficient 
of the lagged endogenous variable. The DH statistic is approximately 
normally distributed with unit variance. 
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Table 4.1. N2SL Estimates of the Model 
UNITED STATES 
Soybean Planted Acreage 
log(USSOYSAC) = .976 + .524 log(US0YPFCt_i/USHPI80t_i) 
(4.68) (11.36) 
[ .62]  
- .479 log(USS0RPFCf_i/USWPI80t_i) 
(-9.93) 
- .109 log(USCOLPFCf T/USNPI80f_i) + .785 log(USSOYSAC^..,v 
(-3.11) (30.8) 
- .074 DIUSSOYA 
(-3.72) 
R2 = .99 DH = -0.07 (4.1) 
Soybean Harvested Acreage 
USSOYSHC = - .654 + .991 USSOYSAC 
(-2.8) (201.91) 
R2 = .99 DW = 2.1 (4.2) 
Soybean Production 
USSOYSPC = USSOYSYC * USSOYSHC (4.3) 
Soybean Crush 
USSOYDCC = 77.58 + 5484 USSOYGCC/USWPI80 
(3.48) (3.57) 
[ .08]  
+ .222 USOISCPC + .275 (USSOYHTC^ i + USSOYSPC) 
(3.46) (7.43) 
- 221.7 DISOYDCC + 32.71 D2S0YDCC 
(-3.1) (1.91) 
+ 43.69 D3S0YDCC 
(3.37) 
R2 = .98 DW = 1.71 (4.4) 
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Table 4.1. Continued 
Soybean Farm Price 
USSOYPFC = USSOMQ * USSOMPWC/1000 + USSOOQ * USSOOPWC/100 
- USSOYGCC (4.5) 
Crush Capacity 
USOISCPC = 89.697 + 4.329 (USSOYGCC^ % - .52 USSOYCGCC^..^ ) 
(5.59) (.74) 
+ 8.507 (USSOYGCC^,. - .52 USSOYGCC^.C) 
(.89) 
+ 12.53 (USSOYGCCF.C - .52 USSOYGCC.,.) 
(1.13) 
+ 16.41 (USSOYGCC^.C - .52 USSOYGCC._?) 
(1.50) 
+ 20.13 (USSOYGCC._7 - .52 USSOYGCC.,») 
(1.91) 
+23.7 (USSOYGCC._N - .52 USSOYGCC. Q) 
(1.82) 
+ .047 (USSOYSPC._N - .52 USSOYSPC._.) 
( . 006 )  
+ .089 (USSOYSPC._. - .52 USSOYSPC._C) 
( . 008)  
+ .126 (USSOYSPC._C - .52 USSOYSPC.,.) 
( . 0 1 )  
+ .158 (USSOYSPC._FI - .52 USSOYSPC.,?) 
( . 0 1 )  
+ .184 (USS0YSPC._7  - .52 USSOYSPC. „) 
(.03) 
+ .206 (USSOYSPC._R - .52 USSOYSPC..Q) 
(3.7) ^ ^ ^ ^ 
+ .52 USOISCPCT_I 
= .99 DW = 1.77 (4.6) 
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Soybean Ending Stock 
USSOYHEC = -98.94 - 3449 USSOYPFC/USWPI80 + 814 USCORPFC/USWPI80 
(-5.28) (-11.09) (11.71) 
[-2.1]  
+ .139 USSOYSPC - .236 USSOYHGC 
(16.72) (-6.57) 
+ .478 (USSOYHEC^_,) + 64.13 DH3 
(11.14) (6.89) 
R2 = .99 DH = -.63 (4.7) 
Soymeal Production 
USSOMSPC = USSOMQ * USSOYDCC (4.8) 
High Protein Meal Disappearance 
USHPMDDC = 2424 - 2028 USHPMPWC/USWPI80 
(1.45) (-3.18) 
[-.3] 
+ 1913 USSLSPWC/USWPI80 + 612.9 USFIMPWA/USWPI80 
( . 8 8 )  ( 2 . 1 6 )  
+ 55.51 USHPAUC3 + 1643 DIHPMDDC 
(21 .62 )  
R2 = .98 DW = 1.89 (4.9) 
Cottonseed Meal Proportion of Major High Protein Meal Disappearance 
log(USCOMDPC) = -.118 - .421 log((USSOMDPC + USPEMDPC) * 
(-3.18) (-4.11) 
USC0MPWC/USWPI80/(USSOMDPC * USSOMPWC/USWPI80 + USPEMDPC * 
USPEMPWC/USHPI80)) 
+ .77 log(.81 * USCOMSPC/USSOMSPC + .81 * USCOMSPC + 
(23.08) 
1.24 * USPEMSPO) + .129 log(USCOMDPC^._i ) 
(3.06) 
Table 4.1. Continued 
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+ .057 DIUSCOMD 
(3.05) 
R2 = .99 DH = 1.24 (4.10) 
Soymeal Proportion of Major High Protein Meal Disappearance 
USSOMDPC = 1 - USCOMDPC - USPEMDPC (4.11) 
Soymeal Wholesale Price 
USSOMPWC = (USHPMPWC - USCOMDPC * USCOMPWC - USPEMDPC 
* USPEMPWC)/USSOMDPC (4.12) 
Soymeal Ending Stock 
USSOMHEC = 220.7 - 5.339 USSOMPWC/USWPI80 - 181.2 USSOMDDC/USSOMSPC 
(1.76) (-.42) (-1.34) 
[-.05] 
+ .59 USSOMHECT_I + 315.7 DIUSSOMH 
(7.12) (8.85) 
R2 = .92 DH = -1.43 (4.13) 
Soyoil Production 
USSOOSPC = USSOOQ * USSOYDCC (4.14) 
Soyoil Wholesale Price 
USSOOPWC = (USOLOPWC - USCOODPC * USCOOPWC - USPEODPC * 
USPEOPWO/USSOODPC (4.15) 
Percapita Oil Disappearance 
USOLODDC/USPOPA = 22.68 - 29.09 USOLOPWC/USWPI80 
(11.11) (-5.68) 
[ - .08]  
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+ 16.13 USLA0PWC/USWPI80 + 55.35 USGNP/USWPI80/USPOPA 
(6.09) (2.65) 
+ .725 TIME - 4.185 DIOLODDC + 1.576 D20L0DDC 
(15.23) (-4.25) (1.65) 
= .99 DW = 2.33 (4.16) 
Cotton Oil Proportion of Major Oleic-Linoleic Oil Disappearance 
log(USCOODPC) = -.135 - .736 log((USSOODPC + USPEODPC) 
(-1.78) (-4.16) 
* USC00PWC/USWPI80/(USSOODPC * USSOOPWC/USWPI80 
+ USPEODPC * USPEOPWC/USWPI80)) 
+ .287 log(USCOOSPC/(USOOSPC + USPEOSPC)) 
(4.16) 
+ .553 log(USCOODPC^_,) - .02 TIME - .292 DIUSCOOD 
(8.42) (-2.99) (-9.11) 
= .97 DH = -1.66 (4.17) 
Soyoil Proportion of Major Oleic-Linoleic Oil Disappearance 
USSOODPC = 1 - USCOODPC - USPEODPC (4.18) 
Soyoil Ending Stock 
USSOOHEC = -739.3 - 1116 USSOOPWC/USWPI80 + .331 USSOOSPC 
(-6.56) (-3.25) (8.56) 
[-.5] 
+ 1.892 USSOOHGC - .279 USSOODDC^_, + 26953 USC0RPFC/USWPI80 
(1.84) (-5.29) (6.49) 
+ .591 (USSOOHECt_i - USSOOHEC^ o) + 448.3 DIUSSOO 
(4.99) (7.44) 
+ 184.4 D2USS00 
(3.99) 
= .98 DH = -1.78 (4.19) 
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Soybean Total Ending Stock 
USSOYHTC = USSSOYHEC + USSOYHGC (4.20) 
Soyoil Total Ending Stock 
USSOOHTC = USSOOHEC + USSOOHGC (4.21) 
Soymeal Disappearance 
USSOMDDC = USHPMDDC * USSOMDPC (4.22) 
Soyoil Disappearance 
USSOODDC = USOLODDC * USSOODPC (4.23) 
Soybean Net Export 
USSOYDCC = USSOYHTCt_i + USSOYSPC - USSOYHTC - USSOYDZC 
- USSOYMEC (4.24) 
Soymeal Net Export 
USHPMDDC = USSOMHECt_i + USSOMSPC - USSOMMEC - USSOMDZC 
- USSOMHEC)/USSOMDPC (4.25) 
Soyoil Net Export 
USOLODDC = USSOOHTCT_I + USSOOSPC - USSOOMTC - USSOODZC 
- USSOOHTC)/USSOODPC (4.25) 
EUROPEAN COMMUNITY 
Soybean Crush Margin 
ECSOYGCA = (ECSOMQ * ECSOMPDA + ECSOOQ * ECSOOPDA 
- ECSOYPDA) (4.27) 
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Soybean Crush 
ECSOYDCA = 2629 + 338.1 ECSOYGCA/ECWPI80 - 61.06 ECRAPGC1/ECWPI80 
(3.69) (.86) (-.65) 
[+.02] 
- 403.5 ECPEAGCA/ECWPI80 - 287.7 ECCOPGCA/ECWPI80 
(-1.75) (-3.0) 
+ 420.1 ECOISCPT 
(14.4) 
= .98 DW = 2.01 (4.28) 
Soymeal Production 
ECSOMSPA = ECSOMQ * ECSOYDCA (4.29) 
High Protein Meal Price 
ECHPMPDA = (ECSOMDPA * ECSOMPDA + ECCOMDPA * ECCOMPDA 
+ ECPEMDPA * ECPEMPDA + ECRAMDPA * ECRAMPDA) (4.30) 
High Protein Meal Disappearance 
ECHPMDDA = -11940 - 3627 ECHPMPDA/ECWPI80 
(-2.78) (-1.85) 
[-.31] 
+ 154.5 ECFIMPIA * X0GMUSA/ECWPI80 - 1163 ECCORPIA/ECWPI80 
(1.74) (-5.57) 
+ 317.8 ECGCAUA - 1195 DIECHPM + 1688 D2ECHPM 
(8 .02 )  ( -2 .08 )  (2 .82 )  
R2 = .99 DW = 2.11 (4.31) 
Rapeseed Meal Proportion of Major High Protein Meal Disappearance 
log(ECRAMDPA) = -4.108 - .5821 Log((ECCOMDPA + ECPEMDPA 
(10.94) (-4.44) 
+ ECSOMDPA) * ECRAMPIA * XOGMUSA/ECWPI80/((ECCOMDPA 
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* ECCOMPIA * XOGMUSA/ECWPI80 + ECPEMDPA * ECPEMPIA 
* XOGMUSA/ECWPI80 + ECSOMDPA * ECSOMPDA/ECWPI80)) 
+ .641 log(ECRAMSPA) - .28 log(ECSOMSPA) 
(18.27) (-7.02) 
+ .097 log(ECRAMDPAf_i) 
(1.77) 
- .21 log(TIME) + .142 DIECRAMD 
(-7.19) (6.58) 
= .98 DH = -.6 (4.32) 
Soymeal Proportion of Major High Protein Meal Disappearance 
ECSOMDPA = 1 - ECRAMDPA - ECPEMDPA - ECCOMDPA (4.33) 
Soymeal Disappearance 
ECSGMDDA = ECSOMDPA * ECHPMDDA (4.34) 
Soyoil Production 
ECSOOSPA = ECSOOQ * ECSOYDCA (4.35) 
Oilseed Oil Price 
ECOLOPDA = (ECSOODPA * ECSOOPDA + ECCOODPA * ECCOOPDA 
+ ECPEODPA * ECPEOPDA + ECRAODPA * ECRAOPDA) (4.36) 
Per Capita Oilseed Oil Disappearance 
ECOLODDA/ECPOPA = 6.341 - .182 ECOLOPDA/EWPI80 
(8.56) (-16.98) 
[-.63] 
+ .415 ECPAOPIA/ECWPI80 + 12.39 ECYGA/ECWPI80/ECPOPA 
(7.49) (4.0) 
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868 DIECOLO + 1.051 D2EC0L0 
(-4.32) (7.27) 
= .99 DW = 2.85 (4.37) 
Rapeseed Oil Proportion of Major Oil Disappearance 
Log(ECRAODPA) = .335 - .436 log((ECCOODPA + ECPEODAP + ECSOODPA) 
(-1.74) (-1.41) 
* ECRAOPIA * XOGMUSA/ECWPI80/((ECCOODPA 
* ECCOOPIA * XOGMUSA/ECWPI80 + ECPEODPA * ECPEOPIA 
* XOGMUSA/ECWPI80 + ECSOODPA * ECSO0PDA/ECWPI80))) 
+1.01 log(ECRAOSPA/(ECSOOSPA + ECPEOSPA + ECCOOSPA)) 
(14.68) 
- .129 log(TIME) - .219 DIECRAOD 
(-3.74) (-5.11) 
R2 = .99 DW = 1.81 (4.38) 
Soyoil Proportion of Major Oil Disappearance 
ECSODDPA = 1 - ECRAODPA - ECCOODPA - ECPEODPA (4.39) 
Soyoil Disappearance 
ECSOODDA = ECSOODPA * ECOLODDA (4.40) 
Soybean Net Import 
ECSOYMMA = ECSOYDCA + ECSOYDZA - ECSOYSPC (4.41) 
Soymeal Net Import 
ECSOMMMA = ECSOMDDA - ECSOMSPA (4.42) 
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Soyoil Net Export 
ECSOOMEA = ECSOOSPA - ECSOODDA (4.43) 
JAPAN 
Soybean Crush Margin 
JASOYGCA = JASOMQ * JASOMPWJ * (1000/37.5) 
+ JASOOQ * JASOOPUD - JASOYPUD (4.44) 
Soybean Crush 
JASOYDCA = -7286 + 28.94 (JASOYGCA/JARAPGCA) 
(-42.18) (3.42) 
[ .02]  
+ 7.149 (JASOYGCA/JACOTGCA) 
(3.07) 
+ 1.469 (JAOISCAP) + 313.5 DIJASOY - 675.5 D2JAS0Y 
(53.72) (8.1) (-10.47) 
R2 = .99 DW = 2.2 (4.45) 
Soybean Ending Stock 
JASOYHEA = 455.8 - .65 JASOYPUD/JAWPI80 
(5.37) (-7.7) 
[-1.7] 
+ .155 JASOYHEA^ , + .133 (JASOYSPC + JASOYMMA) 
(1.74) (9.08) 
+ 123.6 JASHIFT - 116.9 DIJASOYH 
(4.6) (-5.15) 
R2 = .98 DH = .91 (4.46) 
Soymeal Production 
JASOMSPA + JASOMQ * JASOYDCA (4.47) 
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High Protein Meal Price 
JAHPMPWJ = (JASOMDPA * JASOMPWJ + JARAMDPA * JARAMPWJ + JACOMDPA 
* JACOMPWJ) * 1000/37.5 (4.48) 
High Protein Meal Disappearance 
JAHPMDDA = 983 - 708 (JAHPMPWJ)/JAFIMPIJ) 
(2.01) (2.04) 
[ - . 2 ]  
- 1.314 JACORPWJ/JAWPI80 + .133 JAGCAUA + 353.2 DEMBAHPM 
(-3.56) (14.89) (2.55) 
= .99 DW = 1.47 (4.49) 
Rapeseed Meal Proportion of Major High Protein Disappearance 
log(JARAMDPA) = -.549 - .09 log((JASOMDPA + JACOMDPA) 
(10.5) (-1.75) 
* JARAMPWJ/JAWPI80/(JASOMDPA * JASOMPWJ/JAWPI80 
+ JACOMDPA * JACOMPWJ/JAWPI80)) 
+ .805log(.6917*JARAMSPA/(JASOMSPA+.8103*JACOMSPA)) 
(38.51) 
- .026 log(TIME) + .101 DIJARAMD 
(-3.0) (3.29) 
R2 = .99 DW = 2.52 (4.50) 
Soymeal Proportion of Major High Protein Disappearance 
JASOMDPA = 1 - JARAMDPA - JACOMDPA (4.51) 
Soymeal Disappearance 
JASOMDDA = JASOMDPA * JAHPMDDA (4.52) 
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Soymeal Ending Stock 
JASOMHEA = 37.56 - 1.788 (JASOMPWJ/JAWPI80) 
(1.0) (-1.93) 
[-.9] 
+ .106 JASOMSPA + .123 JASOMHEA^., 
(3.47) (1.24) 
- 7.493 TIME + 188.7 DIJASOMH 
(-2.07) (5.86) 
+ 133.1 D2JAS0MH + 55.94 D3JAS0MH 
(6.44) (2.97) 
= .96 DH = -.55 (4.53) 
Soyoil Production 
JASOOSPA = JASOOQ * JASOYDCA (4.54) 
Oilseed Oils Weighted Price 
JAOLOPUA = JASOODPA * JASOOPUD + JARAODPA * JARAOPUD 
+ JACOODPA * JACOOPUD (4.55) 
Per Capita Oilseed Oils Disappearance 
JAOLODDA/JAPOPA = 1.426 
(4.55) 
- .386 (JAOLOPUA/JACNOPUD) 
(-1.77) 
[-5.4] 
+ .37 JAYGA/JAWPI80/JAPOPA + 1.416 DIJAOLO - .589 D2JA0L0 
(31.7) (5.44) (-3.8) 
= .99 DW = 1.63 (4.56) 
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Rapeseed Oil Proportion of Major Oil Disappearance 
log(JARAODPA) = -.607 - .002 (log((JACOODPA + JASOODPA) 
(-52.57) (-1.13) 
* JARAOPUX * XOJAUSA/JAWPI80/(JACOODPA * JACOOPUI 
* XOJAUSA/JAWPI80 + JASOODPA * JASOOPUD/JAWPI80)) 
* TIME) 
+ .753 log(JARSOSPA/(JASOOSPA + JCOOSPA)) 
(50.28) 
+ .065 DIJARAOD 
(3.94) 
R2 = .94 DW = 1.29 (4.57) 
Soyoil Proportion of Major Oil Disappearance 
JASOODPA = 1 - JARAODPA - JACOODPA (4.58) 
Soyoil Disappearance 
JASOODDA = JASOODPA * JAOLODDA (4.59) 
Soyoil Ending Stock 
JASOOHEA = 4.199 - .00001 JASOOPUD/JAWPI80 
(2.5) (-1.1) 
[ - .001]  
+ .026 JASOOSPA + .247 JASOOHEA^ , 
(5.95) (3.07) 
- 14.22 DIJASOOE + 25.95 D2JAS00E 
(-6.42) (8.57) 
- 11.69 D3JAS00E 
(3.71) 
R2 = .93 OH = -.52 (4.60) 
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Soybean Net Import 
JASOYMMA = JASOYDCA + JASOYHEA + JASOYDZA - JASOYSPC 
-  J A S O Y H E A ^ , ( 4 . 6 1 )  
Soymeal Net Import 
JASOMMMA = JASOMDDA + JASOMHEA - JASOMSPA - JASOMHEA^_j^ (4.62) 
Soyoil Net Import 
JASOOMMA = JASOODDA + JASOOHEA - JASOOSPA - JASOOHEA^.j^ (4.63) 
CANADA 
Soybean Harvested Acreage 
log(CASOYSHC) = .494 + .417 log(CASOYPFC^ ,/CAWPISO^.-, ) 
(13.21) (4.02) 
- .613 log(CAC0RPFCt_i/CAHPI80r_i) 
(-4.97) 
+ .862 log(CASOYSHC^_,) + .130 DICASOYS 
(23.9) (2.5) 
= .99 DH = -.88 (4.64) 
Soybean Production 
CASOYSPC = CASOYSYC * CASOYSHC " (4.65) 
Crush Margin 
CASOYGCC = CASOMQ * CASOMPWC + CASOOQ * CASOOPWC - CASOYPFC (4.66) 
Soybean Crush 
CASOYDCC = 366.7 + 1.395 (CASOYGCC/CARAPGCC) 
(43.02) (2.27) 
[ - .001]  
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+ .397 CASOYSPC + 12.03 TIME + 60.81 DICASOYC 
(8.15) (9.69) (4.24) 
- 76.89 D2CAS0YC 
(-6.44) 
= .99 DW = 1.46 (4.67) 
Soybean Ending Stock 
CASOYHEC = 13.81 - 11.15 CASOYPFC/CAWPI80 
(1.25) (-4.3) 
[-.72] 
+ .075 (CASOYSPC + CASOYMMC) - .026 CARAPHEC 
(6.51) (-6.0) 
+ .44 CASOYHEC^ I + 28.17 DICASOYH 
(6.51) (9.17) 
- 13.52 D2CAS0YH - 18.26 D3CAS0YH 
(-4.49) (-4.68) 
R2 = .95 DH -1.8 (4.68) 
Soymeal Production 
CASOMSPC = CASOMQ * CASOYDCC (4.69) 
High Protein Meal Price 
CAHPMPWC = CASOMDPC * CASOMPWC + CARAMDPC * CARAMPWC (4.70) 
High Protein Meal Disappearance 
CAHPMDDC = -1149 - 107.3 CAHPMPWC/CAWPI80 - 130.4 CACORPWC/CAWPI80 
(-7.29) (-5.45) (-2.73) 
[-.4] 
+ .03 CAPCAUC + 14.73 CAYDA/CAWPI80/CAPOPA - 282.5 DICAHPM 
(8.32) (13.03) (-6.21) 
- 152.8 D2CAHPM + 114.4 D3CAHPM 
(-4.51) (3.51) 
R2 = .99 DW = 1.83 (4.71) 
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Rapeseed Proportion of Major High Protein Meal Disappearance 
log(CARAMDPC) = -1.23 - .748 log(CARAMPWC/CASOMPWC) 
(-8.79) (-3.9) 
+ .631 log(CARAMSPC/(CASOMSPC + CASOMMMC)) 
(9.83) 
+ .149 log(CARAMDPC^._i) 
( 2 . 06 )  
+ .179 DICARAM 
(4.37) 
R2 = .99 DH = -.05 (4.72) 
Soymeal Proportion of Major High Protein Meal Disappearance 
CASOMDPC = 1 - CARAMDPC (4.73) 
Soymeal Disappearance 
CASOMDDC = CASOMDPC * CAHPMDDC (4.74) 
Soyoil Production 
CASOOSPC = CASOOQ * CASOYDCC (4.75) 
Oilseed Oil Price 
CAOLOPWC = CASOODPC * CASOOPWC + CARAODPC * CARAOPWC (4.76) 
Per Capita Oilseed Oil Disappearance 
CAOLODDC/CAPOPA = -4.343 - 1.297 CA0L0PWC/CAWPI80 
(-5.22) (-9.99) 
[ -1 .0]  
+ .979 CAPAOPUI * X0CAUSA/CAWPI80 
(8.2) 
+ .242 CAYDA/CAWPI80/CAPOPA 
(26.75) 
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- 1.582 DICAOLO + 2.364 D2CA0L0 
(-3.37) (5.37) 
r2 =99 DW = 2.06 (4.77) 
Rapeseed Oil Proportion of Major Oil Disappearance 
log(CARAODPC) = .421 - .448 log(CARAOPWC/CASOOPWC) 
(3.24) (-2.96) 
[-.45] 
+ .844 log(CARAOSPC/CASOOSPC) - .074 (TIME) 
(11.45) (-7.81) 
+ .233 log(CARAODPCt_i) - .214 DICARAO 
(4.54) (-4.29) 
R2 = .99 DH = -.64 (4.78) 
Soyoil Proportion of Major Oil Disappearance 
CASOODPC = 1 - CARAODPC (4.79) 
Soyoil Disappearance 
CASOODDC = CASOODPC * CAOLODDC (4.80) 
Soyoil Ending Stock 
CASOOHEC = .83 - .214 CASOOPWC/CAWPI80 + .042 CASOOSPC 
(.5) (-1.5) (2.65) 
[-.3] 
+ .332 CASOOHEC^ , + 5.60 DICASOO 
(2.01) (3.54) 
- 2.033 D2CAS00 
(-2.57) 
R2 = .87 DH = - 1.17 (4.81) 
Soybean Net Import 
CASOYMMC = CASOYDCC + CASOYHEC + CASOYDZC 
- CASOYHECt_i - CASOYSPC (4.82) 
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Soymeal Net Import 
CASOMMMC = CASOMDDC + CASOMDZC + CASOMHEC 
- CASOMHECt_i - CASOMSPC (4.83) 
Soyoil Net Import 
CASOOMMC = CASOODDC + CASOODZC + CASOOHEC 
- CASOOHECt_i - CASOOSPC (4.84) 
BRAZIL 
Soybean Harvested Acreage 
log(BZSOYSHC) = .657 + .299 log(BZSOYPFA^.i/BZWPI80t-l) 
(.88) (3.77) 
[.3] 
- .557 log(BZWHEPFAf_i/BZWPI80f_i) 
(-4.99) 
- .296 log(BZCOFSAA) + .908 log(BZSOYSHCt_p 
(-4.07) (59.05) 
- .092 BWBZSOY + .189 DIBZSOY 
(-2.04) (4.94) 
= .99 DH = -.5 (4.85) 
Soybean Production 
BZSOYSPC = BZSOYSYC * BZSOYSHC (4.86) 
Soybean Crush Margin 
BZSOYGCA = BZSOMQ * BZSOMPWA * 1000 + BZSOOQ 
* BZSOOPWA * 1000 - BZSOYPFA (4.87) 
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Soybean Crush 
BZSOYDCC = -172.3 + 207.5 (BZSOYGCA/BZPEAGCA) 
(-6.21) (7.23) 
[ . 16 ]  
+ .537 BZSOYCPC + .211 BZSOYHEC^., + BZSOYSPC) 
(50.71) (20.1) 
- 718.3 DIBZSOYD - 18652 D2BZS0Y 
(-11.57) (-9.13) 
= .99 Dw = 2.52 (4.88) 
Soybean Crush Capacity 
BZSOYCPC = 81.763 + 1.139 BZSOYGCA^ , + 1.518 BZSOYGCA^., 
(1.79) (33.02) (33.02) 
+ 1.139 BZSOYGCAT I + .261 BZSOYSPC^,-, 
(33.02) (49.03) 
+ .348 BZSOYSPC^ O + .261 BZSOYSPC^.G 
(49.03) (49.03) 
+ 528.687 DIBZSOYK - 1777.01 D2BZS0YK 
(5.51) (-14.67) 
- 7322.58 D3BZS0YK 
(-14.67) 
= .99 DW = 2.56 (4.89) 
Soybean Ending Stock 
BZSOYHEC = 116.3 - .652 BZSOYPFA/BZWPI80 + .042 BZSOYSPC 
(1.57) (-1.01) (9.41) 
[ - .18]  
+ .362 BZSOYHEC^ , + 651.8 DIHBZSOY 
(7.51) (10.01) 
+ 757.1 D2HBZS0Y - 265.7 D3HBZS0Y 
(11.17) (-3.91) 
R^ = .99 DH = -.82 (4.90) 
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Soymeal Production 
BZSOMSPC = BZSOMQ * BZSOYDCC (4.91) 
Soymeal Ending Stock 
BZSOMHEC = 3.146 - 34.95 BZS0MPWA/BZWPI80 + .016 BZSOMSPC 
(.3) (-.39) (24.86) 
[-.04] 
+ .368 BZSOMHEC^ , + 395.4 DIHBZSOM 
(24.78) (62.81) 
+ 194.4 D2HBZS0M 
(34.95) 
= .99 DH = -.86 (4.92) 
Soymeal Disappearance 
BZSOMDDC = -146.1 - 337.0 (BZSOMPWA/BZPEMPWA) 
(-1.77) (-3.59) 
[-.5] 
+ 728.9 BZPOMSPA + 13.86 BZYDA/BZWPI80 + 227 DIBZSOM 
(4.86) (6.18) (2.84) 
- 306.4 D2BZS0M + 556.8 D3BZS0M 
(-2.74) (4.85) 
= .99 DW = 2.47 (4.93) 
Soyoil Production 
BZSOOSPC + BZSOOQ * BZSOYDCC (4.94) 
Per Capital Soyoil Disappearance 
Log(BZS00DDC/BZP0PA) = 2.116 
(23.64) 
- .766 log(BZS00PWA/BZWPI80) 
(-8.63) 
[-.77] 
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+ 2.627 log(BZYDA/BZWPI80/BZP0PA) - .171 BZSHIFTl 
(36.00) (-3.84) 
+ .477 DIBZSOOD 
(6.71) 
= .98 DW = 1.89 (4.95) 
Soybean Intervention Equation 
BZSOYPFA/BZWPI80 - BZSOYPDA/BZWPI80 
= 41.1 - .406 BZSOYPDA/BZWPI80 
(7.04) (-10.78) 
[ - . 61 ]  
- .0012 BZBOPA * XOBZUSA/BZWPI80 - .0019 BZSOYDCC 
[-1.31) (-5.57) 
- 3.849 DNIBZ - 19.13 DIBZSOYI - 17.28 D2BZS0YI 
(-1.18) (-5.94) (-4.0) 
= .99 DW = 1.77 (4.96) 
Soymeal Wholesale Price 
BZSOMPWA/BZWPI80 * 1000 - BZSOMPDA/BZWPI80 = 103.1 
(13.07) 
- .884 BZSOMPDA/BZWPI80 
(-12.47) 
[ .12]  
+ .002 (BZBOPA * XOBZUSA/BZWPI80)F I 
( 1 . 2 )  
- 15.75 BZPOMSPAT_I + 7.709 DN2BZ 
(-3.45) (1.64) 
- 17.53 DIBZSOMI - 14.86 D2BZS0MI 
(-2.53) (-2.92) 
= .98 DW = 2.49 (4.97) 
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Soyoil Export Quota 
BZSQUSOO = /4.231 - 113.1 ZQ + .044 BZSOYSPC * ZQ 
(-.2) (-1.14) (4.28) 
+ .423 BZQUSOOCT_I * ZQ 
(4.98) 
- .072 (BZBOPA * XOBZUSA/BXHPI80)F_I * ZQ 
(-3.86) 
= .96 DH = -.86 (4.98) 
Soybean Net Export 
BZSOYMEC = BZSOYHEC, t-1 + BZSOYSPC + BZSOYMMC 
- BZSOYDCC - BZSOYDZC - BZSOYHEC (4.99) 
Soymeal Net Export 
BZSOMMEC = BZSOMHECT_I + BZSOMSPC - BZSOMDDC 
- BZSOMDZC - BZSOMHEC (4.100) 
Soyoil Disappearance 
BZSOODDC = BZSOOHECT_I + BZSOOSPC - BZQUSOOC 
- BZSOODZC - BZSOOHEC (4.101) 
AFRICA 
Soybean Oil Price 
AFOLOPUD = AFCOODPA * AFCOOPUD + AFSOODPA * AFSOOPUD 
+ AFPEODPA * AFPEOPUD + AFRAMODPA * AFRAOPUD 
Per Capita Oilseed Oil Disappearance 
AFOLODDA/AFPOPA = 3.17 - .0009 AFOLOPUD/AFCPI67 
(10.79) (-9.67) 
[-.4] 
(4.102) 
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+ .007 AFYGAR/AFPOPA 
(7.29) 
699 DIAFOLO + .858 D2AF0L0 
( -6 .0 )  (4.29) 
= .99 DW = 1.70 (4.103) 
Soyoil Proportion of Major Oils Disappearance 
log(AFSOODPA) = 9.896 - .43 LOG((AFCOODPA + AFPEODPA 
(3.73) (-2.2) 
+ AFRAODPA) * (AFS00PUD/AFCPI67)/ 
(AFCOODPA * AFCOOPUI * XOFRUSA/AFCPI67 + AFPEODPA 
* AFPEOPUX * X0FRUSA/AFCPI67 + AFRAODPA * AFRAOPUI 
* XOFRUSA/AFCPI67)) 
- 1.816 log(AFCOOSPA + AFPEOSPA) 
(-4.55) 
+ .321 log(AFSOODPAt_i) + .594 log(TIME) 
(3.0) (6.69) 
+ .564 DIAFSOO - .229 D2AFS00 
(6.84) (-4.96) 
+ .285 D3AFS00 
(2.33) 
R2 = .99 DH = -1.94 (4.104) 
Soyoil Disappearance 
AFSOODDA = AFSOODPA * AFOLODDA (4.105) 
Soyoil Net Import 
AFSOOMMA = AFSOODDA - .075 * (AFSOYSPA + AFSOYMMA) (4.106) 
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ASIA AND OCEANIA 
Soybean Oil Price 
OAOLOPWA = OASOOMMP * OASOOPUD + OACOODPA * OACOOPWA 
+ OAPEODPA * OAPEOPWA + OARAODPA * OARAOPWA (4.107) 
Per Capita Oilseed Oil Disappearance 
OAOLODDA/OAPOPAR = 2.941 - .0001 0A0L0PWA/0ACPI67R) 
(28.27) (-3.08) 
[ - . 1 ]  
+ 1.165 (OAYGAR/OAPOPAR) + .394 DIOAOLO 
(13.64) (4.28) 
- .451 D20A0L0 
(-5.24) 
R2 = .99 DW = 2.23 (4.108) 
Soyoil Proportion of Major Oil Disappearance 
log(OASOOMMP) = -.679 
( -2 .22)  
- .491 log(OACOODPA + OAPEODPA + OARAODPA) 
( -2 .62)  
* (OASOOPUD/OACPI67R)/(OACOODPA * OACOOPWA/OACPI67R 
+ OAPEODPA * OAPEOPWA/OACPI67R + OAPAODPA 
* OARAOPWA/OACPI67R)) 
+ .856 log(OASOOMMPt_i) + 1.198 DIOASOO 
(.969) (3.48) 
+ .109 D20AS00 - .379 D30AS00 + .212 SHIFT 
(1.28) (-2.6) (2.04) 
R^ = .99 DH = -1.52 (4.109) 
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Soyoil Disappearance 
OASOODDA = OASOOMMP * OAOLODDA (4.110) 
Soyoil Net Import 
OASOOMMA = OASOODDA (4.111) 
Rapeseed Oil Proportion of Total Oil Disappearance 
OARAODPA = 1 - OAPEODPA - OACOODPA - OASOOMMP (4.112) 
REST OF THE WORLD 
Soybean Net Import 
RWSOYMMN = 8787 - 31567 log(USSOYPFC * X0GMUSA/RWCPI67N) 
(35.44) (-29.34) 
[ - 1 . 1 ]  
- 793.7 DIRWSOY + 2417 D2RWS0Y 
(-3.44) (7.68) 
+ 1036 D3RWS0Y - 1652 D4RWS0Y 
(4.77) (-6.7) 
R2 = .99 DW = 2.2 (4.113) 
Soyoil Production 
RWSOOSPN = .179 * RWSOYMMN * .8 (4.114) 
Soyoil Disappearance 
RWSOODDN = 2242 - .886 USSOOMGC + .255 TIME 
(28.73) (-3.5) (2.01) 
- 400.0 log(USSOOPWC * X0GMUSA/RWCPI67N) 
[-.54] 
- 283.6 DIRWSOO + 277.4 D2RWS00 
(-4.07) (4.2) 
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+ 462.7 D3RWS00 + 172.2 D4RWS00 
(7.43) (1.62) 
R2 = .97 DW = 2.57 (4.115) 
Soymeal Production 
RWSOMSPN = .795 * RWSOYMMN * .8 (4.116) 
Soymeal Disappearance 
RWSOMDDN = 30166 - 4913.0 log(USSOMPWC * X0GMUSA/RWCPI67N) 
(31.17) (-27.22) 
[-1.07] 
+ 3871 DIRWSOM - 897.4 D2RWS0M + 1587 D3RWS0M 
(8.44) (-2.49) (3.42) 
- 1712 D4RWS0M 
(-3.44) 
R2 = .98 DW = 2.13 (4.117) 
Soyoil Net Import 
RWSOOMMN = RWSOODDN - RWSOOSPN (4.118) 
Soymeal Net Import 
RWSOMMMN = RWSOMDDN - RWSOMSPN (4.119) 
SOYBEAN PRICE LINKAGES 
U.S. Soybean Wholesale Price 
USSOYPWC = .106 + 1.032 USSOYPFC + 1.599 DIUSSOYP 
(1.73) (73.56) (12.81) 
- .635 D2USS0YP 
(-4.88) 
R^ = .99 DW = 1.93 (4.120) 
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E.G. Soybean Price 
ECSOYPDA = 92.75 + .927 USSOYPWC * 36.7437 * XOGMUSA 
(3.84) (17.41) 
[ .82]  
+ 83.06 ZIECUSSY + 100.3 Z2ECUSSY 
(3.27) (5.97) 
R2 = .96 DW = 2.20 (4.121) 
Brazil Soybean Price 
log(BZSOYPDA) = -.293 + 1.028 log(ECSOYPDA * XOBZUSA/XOGMUSA) 
(-17.96) (431.51) 
[1.03] 
- .174 ZIBZECSY - .119 Z2BZECSY 
(-7.24) (-6.14) 
R2 = .99 DW = 1.62 (4.122) 
Japan Soybean Price 
JASOYPUD = 508.6 + 1.17 USSOYPWC * 36.7437 * XOJAUSA 
(.42) (46.17) 
[1 .0]  
- 16876 ZIJAUSSY 
(-9.8) 
= .99 DW = 1.98 (4.123) 
Canada Soybean Price 
CASOYPFC = 1.611 + .966 USSOYPFC * 36.7437 * XOCAUSA 
(.9) (92.43) 
[ 1 . 0 ]  
- 12.33 ZICAUSSY - 19.75 Z2CAUSSY 
(-4.73) (-4.68) 
= .99 DW = 2.1 (4.124) 
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SOYMEAL PRICE LINKAGES 
E.G. Soymeal Price 
ECSOMPDA = 104.4 + .873 USSOMPWC * 1.10231 * XOGMUSA 
(4.83) (14.59) 
[.75] 
+ 114.4 ZIECUSSM 
(4.0) 
R2 = .97 DW = 2.58 (4.125) 
Brazil Soymeal Price 
log(BZSOMPDA) = -.277 + 1.072 log((ECSOMPDA/XOGMUSA) * XOBZUSA) 
(-12.81) (326.91) 
[1 .02]  
- .093 ZIBZECSM - .084 Z2BZECSM 
(-3.95) (-3.75) 
R2 = .99 DW = 2.3 (4.126) 
Japan Soymeal Price 
JASOMPWJ * 1000/37.5 = 14203 + 1.421 USSOMPWC * XOJAUSA 
(8.12) (29.01) 
[.75] 
+ 15741 ZIJAUSSM + 5056.0 Z2JAUSSM 
(8.37) (4.53) 
R2 = .99 DW = 1.44 (4.127) 
Canada Soymeal Price 
CASOMPWC = 8.086 + 1.058 USSOMPWC * 1.10231 * XOCAUSA 
(5.27) (131.65) 
[.95] 
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• 53.12 ZICAUSSM 
(-26.33) 
R2 = .99 DW = 2.02 (4.128) 
SOYOIL PRICE LINKAGES 
EC Soyoil Price 
ECSOOPDA = 26.86 + 1.062 USSCOPWC * 22.0462 * XOGMUSA 
(.25) (9.23) 
[.98] 
+ 219.1 ZIECUSSO - 406.9 Z2ECUSS0 
(1.76) (-3.62) 
R2 = .95 DW = 1.59 (4.129) 
Japan Soyoil Price 
JASOOPUD = 24286 + .980 USSOOPWC * 22.0462 * XOJAUSA 
(5.14) (23.05) 
[ . 80 ]  
+ 29986 ZIJAUSSO + 21349 Z2JAUSS0 
(3.89) (5.65) 
R2 = .97 DW = 1.6 (4.130) 
Canada Soyoil Price 
CASOOPWC = 67.76 + .8271 USOOPWC * 22.0462 * XOCAUSA 
(6.55) (32.74) 
[ . 8 1 ]  
- 81.53 ZICAUSSO + 189.2 Z2CAUSS0 
(-5.45) (8.2) 
= .99 DW = 1.71 (4.131) 
Brazil Soyoil Price 
log(BZSOOPDA) = -.929 + 1.081 log(ECSOOPDA/XOGMUSA * XOBZUSA) 
(-20.01) (178.85) 
[1.09] 
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- .148 ZIBZECSO + .184 Z2BZECS0 
(-4.14) (4.15) 
= .99 DW = 1.50 (4.132) 
Africa Soyoil Price 
AFSOOPUD = 71.91 + 1.157 USSOOPWC * 22.0462 * XOFRUSA 
(1.34) (41.06) 
[.96] 
- 810.5 ZIAFUSSO - 375.7 Z2AFUSS0 
(-11.39) (-6.2) 
= .99 DW = 1.58 (4.133) 
Asia and Oceania Soyoil Price 
OASOOPUD = 268.8 + 1.191 USSOOPWC * 22.0462 * XOINUSA 
(3.27) (44.26) 
[.95] 
- 1166 ZlOAUSSO - 482.8 Z20AUSS0 
(-5.53) (-4.88) 
R2 = .99 DW = 1.99 (4.134) 
TRADE FLOW LINKAGES 
Soybean Flow 
USSOYMEC = (BZSOYMMC + ECSOYMMA + CASOYMMC + JASOYMMA 
+ RWSOYMMN - BZSOYMEC)/27.2155 (4.135) 
Soymeal Flow 
USSOMMEC = (ECSOMMMA + CASOMMMC + JASOMMMA + RWSOMMMN 
- BZSOMMEC)/.907185 (4.136) 
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Soyoil Flow 
USSOOMTC = (CASODMMC + JASOOMMA + AFSOOMMA + OASOOMMA 
+ RWSOOMMN - BZQUSOOC - ECSOOMEA)/.4535925 (4.137) 
GENERAL PRICE LINKAGES 
U.S. Wholesale Price Index 
log(USWPI80) = 1.019 + 1.049 log(USMOlSAA) - 1.013 log(USGNP/USWPI80) 
(.8) (5.02) (-9.22) 
[1.05] [-1.01] 
+ .027 TIME - .055 EXCHADJ 
(1.89) (-2.47) 
= .99 DW = 1.87 (4.138) 
Canada Wholesale Price Index 
log(CAWPI80) = -.134 + .861 log(USWPI80) + .243 log(XOCAUSA) 
(-6.87) (24.34) (6.97) 
[.86] [.24] 
+ .166 - log(CAWPI80._i) 
(4.21) 
R2 = .99 DH = .37 (4.139) 
E.C. Wholesale Price Index 
log(ECWPI80) = .659 + 1.114 log(USWPI80) + .126 log(XOGMUSA) 
(-3.7) (33.4) (2.66) 
[1.1] [.13] 
+ .029 log(TIME) 
(3.15) 
= .99 DW = 1.47 (4.140) 
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Japan Wholesale Price Index 
log(JAWPI80) = -.416 + .864 log(USWPI80) + .185 log(XOJAUSA) 
(-.66) (21.4) (2.22) 
[.86] [.19] 
+ .085 JAWPSHIF 
(5.88) 
= .98 DW = 1.89 (4.141) 
Africa Consumer Price Index 
log(AFCPI67) = -1.18 + .331 log(USWPI80) + .01 log(XOFRUSA) 
(-5.69) (5.92) (.15) 
[.33] [.01] 
+ .856 log(AFCPI67t_i) 
(22.04) 
[ . 86 ]  
R2 = .99 DH = 1.78 (4.142) 
Asia and Oceania Consumer Price Index 
Log(OACPI67R) = -3.211 + .76 log(USWPI80) 
(-35.17) (26.5) 
[.76] 
+ .01 log(XOINUSA) + .205 log(TIME) - .069 OACPSHIF 
(.15) (14.55) (-3.15) 
[ . 0 1 ]  
R2 = .99 DW = 1.25 (4.143) 
Rest of the World Consumer Price Index 
log(RWCPI67N) = -2.327 + .634 log(USWPI80) + .07 log(XOGMUSA) 
(-5.59) (6.29) (1.5) 
[.63] [.07] 
+ .779 log(RWCPI67Nt_i) - .103 RWCPSHIF 
(18.76) (-4.51) 
R2 = .99 DH = 1.59 (4.144) 
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EXCHANGE RATES 
Brazilian Cruzeiro/U.S. $ Rate 
log(XOBZUSA) = 7.746 + 1.25 log(BZSOMlSAA) - 1.311 log(USMOlSAA) 
(2.86) (16.29) (-2.6) 
[1.25] [1.31] 
- 1.548 log(BZGNP/BZWPI80) 
(-8.23) 
+ .771 log(USGNP/USWPI80) + .62 DAT60 
(2.52) (4.59) 
= .99 DW = 2.58 (4.145) 
Canadian $/U.S. $ Rate 
log(XOCAUSA) = -.018 + .015 (log(CAMOlSAA) - log(USMOISAA)) 
(-.57) (1.3) 
[ . 02 ]  
- .021 (log(CAGNP/CAWPI80) - log(USGNP/USWPI80)) 
(-1.03) 
+ .943 log(FXCAUS) 
(36.8) 
R2 = .99 DW = 1.71 (4.146) 
Expectation of Canadian $/U.S. $ Rate 
log(FXCAUS) = -3.827 + 1.308 log(CAMOlSAA) * CAG 
(-6.89) (9.45) 
[1.31] 
- .707 log(USMOISAA) * CAG 
(-9.79) 
[-.71] 
- .596 log(CAGNP/CAWPI80) + .762 log(USGNP/USWPI80) 
(-2.0) (3.75) 
- .612 log(CAGNP/CAWPI80)f_i + .738 log(USGNP/USWPI80)^._i 
(-1.7) (2.94) 
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+ .046 CAEXSHIF 
(2 .88)  
= .94 DW = 2.26 (4.147) 
Deutche Mark/U.S. $ Rate 
log(XOGMUSA) = 1.385 - .294 ZI + .192 (log(GMMOlSAA) 
(105.2) (-2.97) (1.68) 
[.19] 
- log(USMOlSAA)) * ZI - .lll(log(GMGNP/GMWPI80) 
(-.75) 
- log(USGNP/USWPI80)) * ZI + .231 log(FXGMUS) * ZI 
(4.66) 
+ .168 OILP73 
(2.53) 
= .99 DW = 1.65 (4.148) 
Expectation of Deutschemark/U.S. $ Rate 
log(FXGMUS) = .438 + .191 (log(GMMSOlSAA) - log(USMOlSAA)) * Z3 
(3.16) (4.08) 
[.19] 
- 1.039 (log(GMGNP/GMWPI80) - log(USGNP/USWPI80)) 
(-6.65) 
- .310 0ILP2 - .156 GMEX77 
(-14.38) (-5.18) 
R2 = .99 DW = 2.29 (4.149) 
Japanese Yen/U.S. $ Rate 
log(XOJAUSA) = 5.885 - .229 Z2 + .098 (log(JAMOISAA) 
(361.66) (-.68) (2.39) 
[ . 10 ]  
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- LOG(USMOISAA)) * Z2 
- .139 (log(JAGNP/JAWPI80) - log(USGMP/USWPI80)) * Z2 
(-2.54) 
+ .054 log(FXJAUS) * Z2 + .198 JAPD82 
(1.93) (2.73) 
= .99 DW = 2.55 (4.150) 
Expectation of Yen/$ Rate 
log(FXJAUS) = 7.267 + .672 (log(JAMOlSAA) - log(USMOlSAA)) 
(42.38) (3.31) 
[.67] 
- 1.176 (log(JAGNP/JAWPI80) - log(USGNP/USWPI80))t_? 
(-4.55) 
- .234 OILP78 
(-2.46) 
R2 = .83 DW = 1.46 (4.151) 
French Franc/U.S. $ Rate 
(XOFRUSA - XOFRUSAt_i)/XOFRUSAt_i 
= .001 + .053 ZFR 
(.09) (2.79) 
+ 1.01 (XOGMUSA - XOGMUSAf.O/XGGMUSA^ i * ZFR 
(8.78) 
[ 1 . 0 ]  
+ .080 FRINVl - .114 FRINV2 
(2.27) -2.66 
R2 = .99 DW = 1.37 (4.152) 
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British Pound/U.S. $ Rate 
(XOUKUSA - XOUKUSAt_i)/XOUKUSAt_i 
= .032 + .466 (XOGMUSA - XOGMUSA^.;, ) / (XOGMUSA^.i 
(4.76) (6.85) 
[1.47] 
+ .443 [(XOGMUSA - XOGMUSAf_i)/XOGMUSA)f_i]f_i 
(5.82) ^ ^ t 1 t 1 
[.44] 
- .025 UKSHIFT + .115 UKINVl 
(-2.41) (5.06) 
+ .102 UKINV2 + .210 UKINV3 - .077 UKINV4 
(5.5) (9.03) (-3.29) 
R2 = .99 DW = 1.97 (4.153) 
Indian Rupee/U.S. $ Rate 
(XOINUSA - XOINUSAt_i)/XOINUSAt_i 
- (XOUKUSA - XOUKUSA^_ ^ )/XOUKUSA^_ ^  
= .318 INIVl + .184 ININV2 - .145 ININV3 
(8.02) (5.96) (-4.89) 
- .161 ININV4 + .088 ININV5 
(-5.44) (2.93) 
R2 = .99 DW = 1.82 (4.154) 
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Table 4.2. Definition of the model variables and measurement units 
Endogenous variables 
U.S. 
USSOYSAC = U.S. soybean planted acreage, crop year ending August, million 
acres 
USSOYSHC = U.S. soybean harvested acreage, crop year ending August, 
million acres 
USSOYDCC = U.S. soybean crush, crop year ending August, million bushels 
USSOYHEC = U.S. soybean private ending stock, August 31, million bushels 
USHPMDDC = U.S. high protein meal disappearance, soymeal equivalent, 
marketing year ending September, 1000 ton 
USCOMDPC = U.S. cotton meal proportion of high protein disappearance, 
marketing year ending September 
USSOMHEC = U.S. soymeal ending stock, September 30, 1000 short ton 
USOLODDC = U.S. oleic-linoleic oil disappearance, marketing year ending 
September, 1000 metric ton 
USCOODPC = U.S. cotton oil proportion of oleic-linoleic disappearance 
marketing year ending September 
USSOOHEC = U.S. soyoil private ending stock, September 30, million LB 
USSOYSPC = U.S. soybean production, crop year ending August, mil. bu. 
USSOOSPC = U.S. soyoil production, marketing year ending Sept., mil. LB 
USSOYGCC = U.S. soybean crushing margin, US$/bu 
USSOMDPC = U.S. soymeal proportion of high protein meal disappearance, 
marketing year ending September 
USHPMPWC = U.S. high protein meal aggregate price, marketing year ending 
September, US$/short ton 
USOLOPWC = U.S. weighted aggregate oil price, marketing year ending 
September, USC/LB 
USSOODPC = U.S. soyoil proportion of oleic-linoleic oil disappearance, 
marketing year ending September 
USSOOHTC = U.S. soyoil total ending stock, September 30, million LB 
USSOYMEC = U.S. soybean net export, crop year ending August, mil. bushel 
USSOOMTC = U.S. soyoil total export, marketing year ending September, 
million LB 
USSOMMEC = U.S. soymeal net export, marketing year ending Sept., 1000 ST 
USSOODDC = U.S. soyoil consumption, marketing year ending Sept., mil. LB 
USSOMDDC = U.S. soymeal consumption, marketing year ending September, 
1000 ST 
USSOYHTC = U.S. soybean total ending stock, August 30, million bushel 
USOISCPC = U.S. soybean crush capacity, crop year ending Aug., mil. bu. 
E.G. 
ECSOYCCA = E.G. soybean crush margin, calendar year, DM/MT 
ECSOYDCA = E.G. soybean crush, calendar year, 1000 MT 
EGSOMSPA = E.G. soymeal production, calendar year, 1000 MT 
^See Williams (1981) for detailed description of each variable data 
source. 
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ECHPMPDA 
ECHPMDDA 
ECRAMDPA 
ECSOMDPA 
ECSOMDDA 
ECSOOSPA 
ECOLOPDA 
ECOLODDA 
ECRAODPA 
ECSOODPA 
ECSOODDA 
ECSOYMMA 
ECSOMMMA 
ECSOOMEA 
Japan 
JASOYGCA 
JASOYDCA 
JASOYHEA 
JASOMSPA 
JAHPMPWJ 
JAHPMDDA 
JARAMDPA 
JASOMDPA 
JASOMDDA 
JASOMHEA 
JASOOSPA 
JAOLOPUA 
JAOLODDA 
JARAODPA 
JASOODPA 
JASOODDA 
JASOOHEA 
JASOYMMA 
JASOMMMA 
JASOOMMA 
B.C. weighted aggregate high protein meal price, calendar 
year, DM/MT 
E.G. high protein meal disappearance, soyraeal equivalents, 
calendar year 1000 MT 
E.G. rapemeal proportion of high protein meal disappearance, 
calendar year 
E.G. soyraeal proportion of high protein meal disappearance, 
calendar year 
E.G. soyraeal disappearance, calendar year, 1000 MT 
E.G. soyoil production, calendar year, 1000 MT 
E.G. weighted aggregate oils price, calendar year, DM/MT 
E.G. total oil disappearance, calendar year, 1000 MT 
E.G. rapeseed oil proportion of total oil disappearance, 
calendar year 
E.G. soyoil proportion of total oil disappearance, calendar 
year 
E.G. soyoil disappearance, calendar year, 1000 MT 
E.G. soybean net import, calendar year, 1000 MT 
E.G. soyraeal net iraport, calendar year, 1000 MT 
E.G. soyoil net export, calendar year, 1000 MT 
Japan soybean crush raargin, calendar year, yen/MT 
Japan soybean crush, calendar year, 1000/MT 
Japan soybean ending stock, Deceraber 31, 1000 MT 
Japan soyraeal production, calendar year, 1000 MT 
Japan high protein meal weighted price, Japan fiscal year 
ending April, Yen/MT 
Japan high protein meal disappearance, calendar year, 1000 MT 
Japan rapeseed meal proportion of high protein meal 
disappearance, calendar year 
Japan soyraeal proportion of high protein meal disappearnce, 
calendar year 
Japan soyraeal disappearance, calendar year, 1000 MT 
Japan soyraeal ending stock, Deceraber 31, 1000 MT 
Japan soyoil production, calendar year, 1000 MT 
Japan major oil weighted price, calendar year, Yen/MT 
Japan major oil disappearance, calendar year, 1000 MT 
Japan rapeseed oil proportion of major oil disappearance, 
calendar year 
Japan soyoil proportion of major oil disappearance, calendar 
year 
Japan soyoil disappearance, calendar year, 1000 MT 
Japan soyoil ending stock, December 31, 1000 MT 
Japan soybean net iraport, calendar year, 1000 MT 
Japan soyraeal net iraport, calendar year, 1000 MT 
Japan soyoil net import, calendar year, 1000 MT 
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Canada 
CASOYSHC = Canada soybean harvested acreage, marketing year ending July, 
1000 hectar 
CASOYSPC = Canada soybean production, marketing year ending July, 
1000 MT 
CASOYGCC = Canada soybean crush margin, marketing year ending July, 
C$/MT 
CASOYDCC = Canada soybean crush, marketing year ending July, 1000 MT 
CASOYHEC = Canada soybean ending stock, July 31, 1000 MT 
CASOMSPC = Canada soymeal production, marketing year ending July, 
1000 MT 
CAHPMDDC = Canada high protein meal disappearance, marketing year ending 
July, 1000 MT 
CARAMDPC = Canada rapeseed meal proportion of high protein meal 
disappearance, calendar year 
CASOMDPC = Canada soymeal proportion of high protein meal disappearance, 
calendar year 
CASOMDDC = Canada soymeal disappearance, marketing year ending July, 
1000 MT 
CASOOSPC = Canada soyoil production, marketing year ending July, 1000 MT 
CAOLOPWC = Canada total oil weighted price, marketing year ending July, 
1000 MT 
CAOLODDC = Canada total oil disappearance, marketing year ending July, 
1000 MT 
CARAODPC = Canada rapeseed oil proportion of total oil disappearance, 
marketing year ending July 
CASOODPC = Canada soyoil proportion of total oil disappearance, marketing 
year ending July 
CASOODDC = Canada soyoil disappearance, marketing year ending July, 
1000 MT 
CASCOHEC = Canada soyoil ending stock, July 31, 1000 MT 
CASOYMMC = Canada soybean net import, marketing year ending July, 
1000 MT 
CASOMMMC = Canada soymeal net import, marketing year ending July, 
1000 MT 
CASCOMMC = Canada soyoil net import, marketing year ending July, 1000 MT 
CAHPMPWC = Canada high protein meal weighted price, C$/MT, marketing year 
ending July 
Brazil 
BZSOYSHC = Brazil soybean harvested area, crop year beginning February, 
1000 HA 
BZSOYSPC = Brazil soybean production, crop year beginning Feb., 1000 MT 
BZSOYGCA = Brazil soybean crush margin, calendar year, Cr$/MT 
BZSOYDCC = Brazil soybean crush, calendar year beginning Feb., 1000 MT 
BZSOYCPC = Brazil soybean crush capacity, crop year beginning Feb., 
1000 MT 
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BZSOYHEC = Brazil soybean ending stock, January 31, 1000 MT 
BZSOMSPC = Brazil soymeal production, marketing year beginning February, 
1000 MT 
BZSOMDDC = Brazil soymeal disappearance, marketing year beginning 
February, 1000 MT 
BZSOOSPC = Brazil soyoil production, marketing year beginning February, 
1000 MT 
BZSOOPWA = Brazil soyoil wholesale price, calendar year, Cr$/Kg 
BZSOYPFA = Brazil soybean farm price, Sao Paulo, calendar year, 
Cr$/MT 
BZSOMPWA = Brazil soymeal wholesale price, Sao Paulo, calendar year, 
Cr$/Kg 
BZQUSOOC = Brazil export quota, marketing year beginning Feb., 1000 MT 
BZSOYMEC = Brazil soybean export, marketing year beginning February, 
1000 MT 
BZSOMMEC = Brazil soymeal net export, marketing year beginning February, 
1000 MT 
BZSOODDC = Brazil soyoil consumption, marketing year beginning February, 
1000 MT 
BZSOMHEC = Brazil soymeal ending stock, January 31, 1000 MT 
Africa 
AFOLOPUD = Africa weighted price of major oils, calendar year, French 
Francs/MT 
AFOLODDA = Africa major oil disappearance, calendar year, 1000 MT 
AFSOODPA = Africa soyoil proportion of major oil disappearance, calendar 
year 
AFSOODDA = Africa soyoil disappearance, calendar year, 1000 MT 
AFSOOMMA = Africa soyoil net import, calendar year, 1000 MT 
Asia and Oceania 
OAOLOPWA = Asia-Oceania major oil weighted price, calendar year, 
Rupees/MT 
OAOLODDA = Asia-Oceania major oil disappearance, calendar year, 1000 MT 
OASOOMMP = Asia-Oceania soyoil proportion of major oil disappearance, 
calendar year 
OASOODDA = Asia-Oceania soyoil disappearance, calendar year, 1000 MT 
OASOOMMA = Asia-Oceania soyoil net import, calendar year, 1000 MT 
Rest-of-the-World 
RWSOYMMN = Rest-of-the-World soybean net import, 1000 MT, calculated 
RWSOOSPN = Rest-of-the-World soyoil production, 1000 MT, calculated 
RWSOODDN = Rest-of-the-World soyoil disappearance, 1000 MT, calculated 
RWSOMSPN = Rest-of-the-World soymeal production, 1000 MT, calculated 
RWSOMDDN = Rest-of-the-World soymeal disappearance, 1000 MT, calculated 
RWSOOMMN = Rest-of-the-World soyoil net import, 1000 MT, calculated 
RWSOMMMN = Rest-of-the-World soymeal net import, 1000 MT, calculated 
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Soybean and Products Price Linkages 
USSOYPWC = U.S. soybean wholesale price, crop year ending Aug., U.S. 
$/bu. 
ECSOYPDA = E.G. import price of soybean, cif Rotterdam, DM/MT 
BZSOYPDA = Brazil export price of soybean, fob Brazil, calendar year, 
Cr$/MT 
JASOYPUD = Japan import price of soybean, calendar year, Yen/MT 
CASOYPFC = Canada soybean farm price, marketing year ending July, Canada 
$/MT 
ECSOMPDA = E.G. import price of soymeal, cif Rotterdam, calendar year, 
DM/MT 
BZSOMPDA = Brazil export price of soymeal, fob Brazil, calendar year, 
Cr$/MT 
JASOMPWJ = Japan soymeal wholesale price, fiscal year ending April, 
Yen/37.5 kg 
CASOMPWC = Canada soymeal wholesale price, marketing year ending June, 
Canada $/MT 
ECSCOPDA = E.G. import price, Dutch ports, calendar year, DM/MT 
JASOOPUD = Japan soyoil import price, calendar year, Yen/MT 
GASCOPWC = Canada soyoil wholesale price, marketing year ending June, 
Canada $/MT 
BZSCOPDA = Brazil export price of soyoil, fob Brazil, calendar year, 
Cr$/MT 
AFSOOPUD = Africa soyoil import unit price, calendar year, French 
Franc/MT 
OASOOPUD = Asia-Oceanic soyoil import unit price, calendar year, 
Rupee/MT 
USSOYPFG = U.S. soybean farm price, crop year ending August, US$/bushel 
USSOMPWG = U.S. soymeal wholesale price, marketing year ending September, 
US$/short ton 
USSCOPWC = U.S. soyoil wholesale price, fob Decatur, marketing year 
ending September, USC/lb 
General Price Linkages 
USWPI80 = U.S. wholesale price index, 1980=100, calendar year 
GAWPI80 = Canada wholesale price index, 1980=100, calendar year 
EGWPI80 = E.G. wholesale price index, 1980=100, 9 member country 
weighted average, calendar year 
JAWPI80 = Japan wholesale price index, 1980=100, calendar year 
AFCPI67 = Weighted consumer price index for African countries, 1967=100, 
calendar year 
OACPI57R = Asia-Oceania weighted consumer price index, 1967=100, 
(countries include: Australia, India, Indonesia, S. Korea, 
Malaysia, Philippines, Singapore, Thailand), calendar year 
Exchange Rates 
XOBZUSA = Exchange rate, Brazilian cruzeiro/U.S. $, average period, 
calendar year 
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XOCAUSA = Exchange rate, Canada $/U.S. $, average period, calendar year 
XOGMUSA = Exchange rate, Deutsche mark/U.S. $, average period, calendar 
year 
XOJAUSA = Exchange rate, yen/U.S. $, average period, calendar year 
XOUKUSA = Exchange rate, U.K. pound/U.S. $, average period, calendar 
year 
XOFRUSA = Exchange rate, French franc/U.S. $, average period, calendar 
year 
XOINUSA = Exchange rate, Indian rupee/U.S. $, average period, calendar 
year 
FXCAUS = Expected CA $/U.S. $ rate from one-step-ahead ARIMA forecast 
of the Canadian exchange rate 
FXGMUS = Expected DM/U.S. $ rate from one-step-ahead ARIMA forecast of 
the German exchange rate 
FXJAUS = Expected Yen/U.S. $ rate from one-step-ahead ARIMA forecast of 
the Japanese exchange rate 
Exogenous Variables 
U.S. 
USCORPFC = U.S. corn farm price, crop year ending September US$/bushel 
USCOLPFC = U.S. cotton farm price, upland, crop year ending July, US4/LB 
USPEMSPC = U.S. peanut meal production, marketing year ending September, 
million short tons 
USSOYHGC = U.S. soybean government-owned stocks, August 31, mil. bu. 
DH3 = dummy variable, 1980=1, 1982=-1, 0 elsewhere 
USPEOSPC = U.S. peanut oil production, marketing year ending September, 
million LB 
DIUSSOYA = dummy variable, 1973 and 1975=1, 0 elsewhere 
USSLSPWC = U.S. wholesale price of choice steers, marketing year ending 
September, US$/cwt 
USFIMPWA = U.S. fishmeal wholesale price, calendar year, US$/short tons 
USHPAUC3 = U.S. high protein consuming animal units, calendar year, 
million head 
USSOMDZC = U.S. soymeal waste, calculated as residual, 1000 short tons 
USSOMQ = U.S. soymeal extraction yield, marketing year ending 
September, 1000 short tons/million bushel 
USCOMSPC = U.S. cottonseed meal production, marketing year ending 
September, 1000 ST 
DIUSSOMH = dummy variable, 1974=1, 0 elsewhere 
DIUSCOMD = dummy varaible, 1969, 1974, and 1975=1, 0 elsewhere 
USSOODZC = U.S. soyoil waste, calculated as residual, million LB 
USPEMDPC = U.S. peanut meal proportion of high protein meal 
disappearance, marketing year ending September 
USCOMPWC = U.S. cottonseed meal wholesale price, marketing year ending 
September, US$/short tons 
USSOYDZC = U.S. feed, seed, waste use of soybean, crop year ending 
August, million bushels 
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USPEMPWC = U.S. peanut meal wholesale price, marketing year ending 
September, US$/short tons 
USLAOPWC = U.S. weighted price of lauric oils, marketing year ending 
September, USC/lb 
USYDC = U.S. personal disposable income, billion U.S. $ 
USPOPA = U.S. total population, millions 
USPEODPC = U.S. peanut oil proportion of oleic-linoleic/linolenic oil 
disappearance, marketing year ending September 
USCOOPWC = U.S. cottonseed oil wholesale price, marketing year ending 
September, USC/lb 
USPEOPWC = U.S. peanut oil wholesale price, marketing year ending 
September, USC/lb 
USCOOSPC = U.S. cottonseed oil production, marketing year ending 
September, million LB 
DIUSCOOD = dummy variable, 1975, 1976=1, 1968=-1, 0 elsewhere 
TIME = linear time trend 
USSOYSYC = U.S. soybean yield, crop year ending August, bushels/acre 
USSOOQ = U.S. soyoil extraction yield, LB/bushel 
DIUSSOO = dummy variable, 1961, 1981=1, 0 elsewhere 
D2USS00 = dummy variable, 1970, 1979=1, 1973=-1, 0 elsewhere 
USSOOHGC = U.S. government owned ending stock of soyoil, September 30, 
million LB 
DISOYDCC = dummy variable, 1973=1, 0 elsewhere 
D2S0YDCC = dummy variable, 1975, 1980, 1981=1, 1974=-1, 0 elsewhere 
D3S0YDCC = dummy variable, 1971, 1972, 1976=1, 0 elsewhere 
DIHPMDDC = dummy variable, 1960, 1980=1, 0 elsewhere 
DIOLODDC = dummy variable, 1968=1, 0 elsewhere 
D20L0DDC = dummy variable, 1966, 1975=1, 0 elsewhere 
USPAOPWC = U.S. palm oil wholesale price, marketing year ending 
September, USC/lb 
E.G. 
ECSOMQ = E.G. soymeal extraction yield, MT/MT 
ECSOOQ = E.G. soyoil extraction yield, MT/MT 
ECRAPGGl = E.G. rapeseed crushing margin, DM/MT 
EGPEAGGA = E.G. peanut crushing margin, calendar year, DM/MT 
EGGOPGGA = E.G. Gopra crush margin, calendar year, DM/MT 
EGOISGPT = E.G. oilseed crush capacity (time trend) 
EGGOMDPA = E.G. cotton meal proportion of high protein meal 
disappearance, calendar year 
DIEGRAMD = dummy variable, 1961, 1977=1, 1966, 1967=-1, 0 elsewhere 
EGFIMPIA = E.G. fishmeal import price, cif Hamburg, calendar year, 
US$/MT 
ECGOMPIA = E.G. cottonseed meal import price, cif Denmark, calendar year, 
U.S.$/MT 
EGGOMPDA = EGGOMPIA * XOGMUSA 
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ECPEMDPA = E.G. peanut meal proportion of high protein disappearance, 
calendar year 
ECPEMPIA = E.G. import price of peanut meal, cif Europe, calendar year, 
US$/MT 
EGPEMPDA = ECPEMPIA * XOGMUSA 
EGRAMPIA = E.G. rapeseed meal import price, fob Hamburg, calendar year, 
US$/MT 
ECRAMPDA = EGRAMPIA * XOGMUSA 
ECRAMSPA = E.G. rapeseed meal production, crop year ending June, 1000 MT 
EGGGAUA = E.G. grain consuming animal units, calendar year, mil. head 
EGGOODPA = E.G. cotton oil proportion of total oil disappearance, 
calendar year 
EGGOOPIA = E.G. import price of cotton seed oil, cif Rotterdam, calendar 
year, US$/MT 
EGGOOPDA = EGGOOPIA * XOGMUSA 
EGPEODPA = E.G. peanut oil proportion of total oil disappearance, 
calendar year 
EGPEOPIA = E.G. import price of peanut oil, cif Europe, US$/MT 
EGPEOPDA = EGPEOPIA * XOGUUSA 
DIEGHPM = dummy variable, 1975, 1977=1, 0 elsewhere 
D2ECHPM = dummy variable, 1979, 1980, 1981, 1982=1, 0 elsewhere 
EGRAODPA = E.G. rapeseed oil proportion of total oil disappearance, 
calendar year 
EGRAOPIA = E.G. rapeseed oil import price, Dutch port, calendar year, 
US$/MT 
EGPAOPIA = E.G. palm oil import price, cif Europe, calendar year, US$/MT 
EGYGA = E.G. gross domestic product of the EC(9), calendar year, 
billion DM 
EGPOPA = E.G. population, million, nine countries, calendar year 
EGRAOSPA = E.G. rapeseed oil production, calendar year, 1000 MT 
EGPEOSPA = E.G. peanut oil production, calendar year, 1000 MT 
DIEGRAOD = dummy variable, 1966, 1978=1, 1979, 1982=-1, 0 elsehwere 
ECCOOSPA = E.G. cottonseed oil production, calendar year, 1000 MT 
EGGORPIA = E.G. import price of corn, calendar, cif Europe, U.S $/MT 
EGSOYDZA = E.G. other use of soybean (include change in stock), calendar 
year, 1000 MT 
EGSOYSPG = E.G. soybean production, crop year ending July, 1000 MT 
DIECOLO = dummy variable, 1962, 1963, 1964, 1967=1, 0 elsewhere 
D2EG0L0 = dummy variable, 1971, 1974, 1980, 1982=1, 1975, 1978=-1, 0 
elsewhere 
Japan 
JASOMQ = Japan soymeal extraction yield, calendar year, MT/MT 
JASOOQ = Japan soyoil extraction yield, calendar year, MT/MT 
JARAPGGA = Japan rapeseed crush margin, calendar year, yen/MT 
JAGOTGGA = Japan cottonseed crush margin, calendar year, yen/MT 
JAOISCAP = Japan oilseed crush capacity, calendar year, 1000 MT 
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D2EMBS0Y = dummy variable, 1972, 1973=1, 0 elsewhere 
DIJASOY = dummy variable, 1970-1973=1, 0 elsewhere 
D3JAS0MH = dummy variable, 1976=1, 1959, 1979=-1, 0 elsewhere 
JARAMPWJ = Japan rapeseed meal wholesale price, marketing year beginning 
April, Yen/37.5 kg 
JACOMDPA = Japan cottonseed meal proportion of high protein meals 
disappearance, calendar year 
JACOMPWJ = Japan cottonseed meal wholesale price, year begining April, 
Yen/37.5 kg 
JAFIMPIJ = Japan fishmeal import price, year beginning April, Yen/MT 
JACORPWJ = Japan corn wholesale price, year beginning April, yen/MT 
JAGCAUA = Japan grain consuming animal units, calendar, 1000 head 
DEMBAHPM = dummy variable 1973=1, 0 elsewhere 
JACOMSPA = Japan cotton meal production, calendar year, 1000 MT 
JARAMSPA = Japan rapeseed meal production, calendar year, 1000 MT 
DIJARAMD = dummy variable 1982=1, 0 elsewhere 
DIJASOYH = dummy variable 1973=1, 0 elsewhere 
JASHIFT = dummy variable, 1965-1967=1, 0 elsewhere 
DIJASOMH = dummy variable, 1973=1, 0 elsewhere 
D2JAS0MH = dummy variable, 1974=1, 0 elsewhere 
JARAOPUX = Japan rapeseed oil price, export unit value, calendar year, 
US$/MT 
JARAOPUD = JARAOPUX * XOJAUSA 
JACOODPA = Japan cotton oil proportion of major oil disappearance, 
calendar year 
JACOOPUI = Japan cotton oil price, import unit value, U.S. $/MT 
JACOOPUD = JACOOPUI * XOJAUSA 
JAPOPA = Japan population, calendar year, millions 
D2JAS0Y = Dummy variable, 1981-1982=1, 0 elsewhere 
JACNOPUI = Japan coconut oil, import unit value, calendar year, US$/MT 
JACNOPUD = JACNOPUI * XOJAUSA 
JAYGA = Japan gross national expenditure, calendar year, billion yen 
DIJAOLO = Dummy variable, 1981-1982=1, 0 elsewhere 
D2JA0L0 = Dummy variable, 1968-1973=1, 0 elsewhere 
JARAOSPA = Japan rapeseed oil production, calendar year, 1000 MT 
JACOOSPA = Japan cotton oil production, calendar year, 1000 MT 
DIJAROD = Dummy variable, 1961=1, 1981=-1, 0 elsewhere 
DIJASOOE = Dummy variable, 1958, 1980=1, 0 elsewhere 
D3JAS00E = Dummy variable, 1977=1, 0 elsewhere 
D2JAS00E = Dummy variable, 1975=1, 0 elsewhere 
JASOYDZA = Japan feed, seed, food, other use of soybeans, calendar year, 
1000 MT 
JASOYSPC = Japan soybean production, crop year ending July, 1000 MT 
Canada 
CACORPFC = Canada farm price of corn, marketing year ending July, 
Canadian $/MT 
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CASOYSYC = Canada soybean yield, crop year ending July, MT/HA 
CASOMQ = Canada soymeal extraction yield, crop year ending July, MT/MT 
CASOOQ = Canada soyoil extraction yield, crop year ending July, MT/MT 
CARAPGCC = Canada rapeseed crush margin, year ending July, Canadian $/MT 
DICASOYC = Dummy variable, 1970, 1980, 1982=1, 0 elsewhere 
D2CAS0YC = Dummy variable, 1973, 1974, 1978, 1979=1, 0 elsewhere 
CARAPHEC = Canada rapeseed ending stock, July 31, 1000 MT 
DICASOYH = Dummy variable, 1970, 1971=1, 1982=-1, 0 elsewhere 
CARAMPWC = Canada rapeseed meal wholesale price, marketing year ending 
July, Canadian $/MT 
CACORPWC = Canada wholesale price of corn, marketing year ending July, 
Canadian $/MT 
CALIVPFC = Canada weighted average livestock price, calendar year, 
Canadian $/cwt 
CAPCAUC = Canada high protein consuming animal units, thousand head 
CAYDA = Canada personal disposable income, calendar year, million C$ 
CAPOPA = Canada population, millions, calendar year 
DICAHPM = Dummy variable, 1972=1, 0 elsewhere 
D2CAHPM = Dummy variable, 1971=1, 1980=-1, 0 elsewhere 
CARAMSPC = Canada rapeseed meal production, marketing year ending July, 
1000 MT 
DICARAM = Dummy variable, 1972, 1982=1, 1978, 1979=-1, 0 elsewhere 
DICASOYS = Dummy variable, 1978, 1979=1, 0 elsewhere 
D2CAS0YH = Dummy variable, 1960, 1979=1, 1965, 1974=-1, 0 elsewhere 
D3CAS0YH = Dummy variable, 1973=1, 1981=-1, 0 elsewhere 
CAPAOPUI = Canada palm oil price, cif Europe, calendar year, Canadian 
$/MT 
D3CAHPM = Dummy variable, 1960-1963=1, 0 elsewhere 
D2CA0L0 = Dummy variable, 1961, 1975, 1980=1, 0 elsewhere 
DICARAO = Dummy variable, 1974, 1977=1, 1982=-1, 0 elsewhere 
D2CAS00 = Dummy variable, 1973, 1978, 1979=1, 0 elsewhere 
DICAOLO = Dummy variable, 1973, 1977=1, 0 elsewhere 
CARAOPWC = Canada rapeseed oil price, marketing year ending July, 
Canadian $/MT 
CARAOSPC = Canada rapeseed oil production, marketing year ending July, 
1000 MT 
DPRELEAR = Dummy variable, 1960-1972=1, 0 elsewhere 
DICASOO = Dummy variable, 1980=1, 0 elsewhere 
CASOYDZC = Canada feed, seed, other use of soybeans, marketing year 
ending July, 1000 MT 
CASOMDZC = Canada soymeal residual use, marketing year ending July, 
1000 MT 
CASOMHEC = Canada soymeal ending stock, July 31, 1000 MT 
CASOODZC = Canada soyoil residual use, marketing year ending July, 
1000 MT 
Brazil 
BZWHEPFR = Brazil farm price of wheat, Parana, calendar year, 
Cruzeiro/kg 
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BZCOFSAA = Brazil acreage planted to coffee, year beginning July, 1000 
hectares 
DIBZSOY = Dummy variable, 1960, 1951, 1972=1, 0 elsewhere 
BZSOYSYC = Brazil soybean yield, MT/HA 
DIBZSOYD = Dummy variable, 1976, 1979=1, 0 elsewhere 
BZSOMQ = Brazil soybean meal yield, MT/MT 
BZSOOQ = Brazil soyoil extraction yield, MT/MT 
BZPEAGCA = Brazil peanut crush margin, calendar year, Cr$/MT 
DIBZSOYK = Dummy variable, 1974=1, 1958, 1969=-1, 0 elsewhere 
D2BZS0YK = Dummy variable, 1978=1, 1980=-1, 0 elsewhere 
DIHBZSOY = Dummy variable, 1975=1, 0 elsewhere 
BZPEMPWA = Brazil peanut meal wholesale price, calendar year, Sao Paulo, 
Cr$/kg 
DIBZSOM = Dummy variable, 1967=1, 1976=-1, 0 elsewhere 
D2BZS0M = Dummy variable, 1972=1, 0 elsewhere 
D3BZS0M = Dummy variable, 1980=1, 0 elsewhere 
BZPOPA = Brazil population, calendar year, millions 
BZLARPRR = Brazil real retail price of lard, Sao Paulo, calendar year, 
Cr$/kg 
BZYDA = Brazil disposable income of the private sector, billion 
cruzeiros 
BZBOPA = Brazil balance of payments surplus or deficit, million US$ 
DNIBZ = Dummy variable, 1950, 1958=1, 0 elsewhere 
BZPOMSPA = Brazil poultry production, calendar year, million MT 
BWBZSOY = Dummy variable, 1980-1982=1, 0 elsewhere 
D2BZS0YD = Dummy variable, 1982=1, 0 elsewhere 
DIBZSOYI = Dummy variable, 1964, 1955=1, 1960=-1, 0 elsewhere 
D2BZS0YI = Dummy variable, 1961, 1967=1, 0 elsewhere 
DN2BZ = Dummy variable, 1959-1973=1, 0 elsewhere 
DIBZSOMI = Dummy variable, 1964=1, 1976=-1, 0 elsewhere 
D2BZS0MI = Dummy variable, 1965-1965=1, 1967=-1, 0 elsewhere 
ZQ = Dummy variable, 1972-1982=1, 0 elsewhere 
BZSOYMMC = Brazil drawback import of soybean, year beginning February, 
1000 MT 
BZSOYDZC = Brazil soybean feed, seed, other use, year beginning February, 
1000 MT 
BZSOMDZC = Brazil soymeal residual use, calendar year, 1000 MT 
BZSOODZC = Brazil soyoil residual use, calendar year, 1000 MT 
D2HBZS0Y = Dummy variable, 1977=1, 0 elsewhere 
D3HBZS0Y = Dummy variable, 1982=1, 0 elsewhere 
DIBZSOOD = Dummy variable, 1974=1, 1963=-1, 0 elsewhere 
BZSHIFTl = Dummy variable, 1978-1982=1, 0 elsewhere 
DIHBZSOM = Dummy variable, 1980=1, 1966, 1972, 1975=-1, 0 elsewhere 
D2HBZS0M = Dummy variable, 1982=1, 0 elsewhere 
BZSOOHEC = Brazil soyoil ending stock, January 30, 1000 MT 
D3BZS0YK = Dummy variable, 1982=1, 0 elsewhere 
Table 4.2. Continued 
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Africa 
AFCOODPA = Africa cotton oil proportion of major oils disappearance, 
calendar year 
AFCOOPUI = Africa cotton oil price, import unit value, calendar year, 
US$/MT 
AFCOOPUD = AFCOOPUI * XOFRUSA 
AFPEODPA = Africa peanut oil proportion of major oil disappearance, 
calendar year 
AFPEOPUX = Africa price of peanut oil, export unit value, calendar year, 
US$/MT 
AFPEOPUD = AFPEOPUX * XOFRUSA 
AFRAODPA = Africa rapeseed oil proportion of major oil disappearance, 
calendar year 
AFRAOPUI = Africa rapeseed oil price import unit value, calendar year, 
US$/MT 
AFRAOPUD = AFRAOPUI/AFCPI67 
AFYGAR = Africa gross domestic product, calendar year, million US $, 
(countries include Zaire, Egypt, Senegal, and Nigeria) 
AFPOPA = African population, millions, calendar year 
D1STRIFE = Dummy variable, 1960, 1961, 1962=1, 0 elsewhere 
D2STRIFE = Dummy variable, 1968=1, 0 elsewhere 
DIAFOLO = Dummy variable, 1968, 1973, 1976=1, 0 elsewhere 
D2AF0L0 = Dummy variable, 1975=1, 0 elsewhere 
AFCOOSPA = Africa cotton oil production, calendar year, 1000 MT 
AFPEOSPA = Africa peanut oil production, calendar year, 1000 MT 
DIAFSOO = Dummy variable, 1960=1, 1961=-1, 0 elsewhere 
D2AFS00 = Dummy variable, 1964, 1972, 1973=1, 1971, 1978, 1979=1-, 
0 elsewhere 
D3AFS00 = Dummy variable, 1982=1, 0 elsewhere 
D3AF0L0 = Dummy variable, 1979=1, 1977=-1, 0 elsewhere 
AFSOYSPA = Africa production of soybeans, calendar year, 1000 MT 
AFSOYMMA = Africa net imports of soybeans, calendar year, 1000 MT 
Asia and Oceania 
OACOODPA = Asia-Oceania cottonseed oil proportion of major oil 
disappearance, calendar year 
OACOOPWA = Asia-Oceania wholesale price of cotton oil, calendar year, 
Bombay Rupees/MT 
OAPEODPA = Asia-Oceania peanut oil proportion of major oil disappearance, 
calendar year 
OAPEOPWA = Asia-Oceania wholesale price of peanut oil, calendar year, 
Bombay, Rupees/MT 
OARAOPWA = Asia-Oceania wholesale price of rapeseed oil, calendar year, 
Bombay, Rupees/MT 
OAPOPAR = Asis-Oceania population, millions (countries include India, 
Indonesia, Thailand, Philippines, Malaysia, South Korea, 
Singapore, Australia) 
192 
Table 4.2. Continued 
OAYGAR 
DIOAOLO 
D20A0L0 
DIOASOO 
D20AS00 
D30AS00 
SHIFT 
Asia-Oceania weighted GDP, billion US$ (countries include 
Australia, India, Indonesia, South Korea, Malaysia, 
Philippines, Singapore, Thailand) 
Dummy variable, 1965, 1978, 1979=1, 0 elsewhere 
1967, 1969, 1973=1, 0 elsewhere 
1962=1, 0 elsewhere 
1963, 1964, 1973, 1974=1. 1965=-1, 
Dummy variable. 
Dummy variable. 
Dummy variable, 
0 elsewhere 
Dummy variable. 
Dummy variable, 
Rest-of-the-World 
DIRWSOY 
D2RWS0Y 
D3RWS0Y 
D4RWS0Y 
USSOOMGC 
DIRWSOO 
D2RWS00 
D3RWS00 
D4RWS00 
DIRHSOM 
D2RWS0M 
D3RWS0M 
D4RWS0M 
Dummy variable, 
Dummy variable, 
Dummy variable. 
Dummy variable, 
U.S. PL480 and 
marketing year 
Dummy variable. 
Dummy variable. 
Dummy variable. 
Dummy variable. 
Dummy variable. 
Dummy variable, 
Dummy variable. 
Dummy variable. 
1982=1, 0 elsewhere 
1976-1982=1, 0 elsewhere 
1968, 1969=1, 0 elsewhere 
1974=1, 0 elsewhere 
1973, 1976, 1980=1, 0 elsewhere 
1978, 1979, 1981=1, 0 elsewhere 
other government-financed soyoil exports, 
ending September, 1000 MT 
1968, 1969=1, 0 elsewhere 
1974=1, 1981=-1, 0 elsewhere 
1980=1, 1979=-1, 0 elsewhere 
1962=1, 1964=1-, 0 elsewhere 
1973, 1974=1, 0 elsewhere 
1966-1969=1, 0 elsewhere 
1976, 1977=1, 0 elsewhere 
1978, 1979=1, 0 elsewhere 
Soybean and Products Price Linkages 
DIUSSOYP = Dummy variable, 1973= 1 0 elsewhere 
D2USS0YP = Dummy variable, 1975= 1 0 elsewhere 
ZIECUSSY = Dummy variable, 1974= 1 0 elsewhere 
Z2ECUSY = Dummy variable, 1973= 1 1975=-1, 0 elsewhere 
ZIBZECSY = Dummy variable 1974= 1 0 elsewhere 
Z2BZECSY = Dummy var iab le ,  1970, 1980=1, 0 elsewhere 
ZIJAUSSY = Dummy variable, 1973= 1 0 elsewhere 
ZIECUSSM = Dummy variable, 1973= 1 0 elsewhere 
ZICAUSSY = Dummy variable. 1973= 1 1974=-1, 0 elsewhere 
Z2CAUSSY = Dummy variable, 1981= 1 0 elsewhere 
ZIBZECSM = Dummy variable, 1960, 1980=1, 0 elsewhere 
Z2BZECSM = Dummy variable, 1974= 1 1975=-1, 0 elsewhere 
ZIJAUSSM = Dummy variable, 1976, 1980=1, 0 elsewhere 
Z2JAUSSM = Dummy variable. 1972= 1 1962, 1963, 1964=-1, 
ZICAUSSM = Dummy variable, 1973= 1 1974=-1, 0 elsewhere 
ZIECUSSO = Dummy variable. 1974= 1 0 elsewhere 
Z2ECUSS0 = Dummy variable. 1975= 1 0 elsewhere 
ZIJAUSSO = Dummy variable, 1960= 1 0 elsewhere 
0 elsewhere 
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Table 4.2. Continued 
Z2JAUSS0 = Dummy variable, 1959, 1974=1, 1964, 1977=-1, 0 elsewhere 
ZICAUSSO = Dummy variable, 1973=1, 1976=-1, 0 elsewhere 
Z2CAUSS0 = Dummy variable, 1975=1, 0 elsewhere 
ZlAFUSSO = Dummy variable, 1977=1, 1982=-1, 0 elsewhere 
Z2AFUSS0 = Dummy variable, 1974=1, 1960, 1981=-1, 0 elsewhere 
ZIOAUSS = Dummy variable, 1974=1, 0 elsewhere 
Z20AUSS0 = Dummy variable, 1970, 1971, 1973=1, 1980=-1, 0 elsewhere 
ZIBZECSO = Dummy variable, 1964, 1968=1, 1961=-1, 0 elsewhere 
Z2BZECS0 = Dummy variable, 1974, 1975=1, 0 elsewhere 
Genearl Prices and Exchange Rates 
USMOISAA = U.S. money supply (Ml), billion of U.S. $, average, calendar 
year 
USGNP = U.S. gross national expenditure (GNP), billion $, calendar 
year 
BZMOISAA = Brazil money supply (Ml), million Cruzeiros, calendar year 
BZWPI80 = Brazil wholesale price index, 1980=100, calendar year 
BZGNP = Brazil gross national expenditure (GNP), million of Cruzeiros, 
calendar year 
CAMOISAA = Canada money supply (Ml), billion Canadian $, calendar year 
CAGNP = Canada gross national expenditure (GNP), billion C$, calendar 
year 
= Dummy variable, 1960=1, 0 elsewhere 
= Dummy variable, 1971=1, 1973=-1, 0 elsewhere 
= Dummy variable, 1971-1982=1, 0 elsewhere 
= W. Germany money supply (Ml), billion DM, calendar year 
= W. Germany wholesale price index, 1980=100, calendar year 
= W. Germany gross national product (GNP), billion DM, calendar 
year 
JAMOISAA = Japan money supply (Ml), billion yen, calendar year 
= Japan gross national expenditure (GNP), billion yen, calendar 
year 
DAT60 
CAEXSHIF 
CAG 
GMMOISAA 
GMWPI80 
GMGNP 
JAGNP 
Z1 
Z1 = (Year-59) 
Z2 
Z2 = (Year-70)' 
4 
variable defined as: 
for 58 < Year £ 69 
for 70 £ Year ^  73 
for Year 2 74 
variable defined as: 
for 
for 70 
for 
Year 
< Year < 
Year > 
70 
73 
74 
194 
Table 4.2. Continued 
Z3 = Dummy variable defined as; 
Z3 = (Year-71) 
2 
for 
for 71 
for 
Year 1 71 
Year < 73 
Year > 74 
OI1P73 = Dummy variable, 1973= 1. 0 elsewhere 
JAPD82 = Dummy variable. 1982= 1, 0 elsewhere 
ZFR = Dummy variable, 1969-1982= :1, 0 elsewhere 
FRINVl Dummy variable, 1970= 1. 0 elsewhere 
FRINV2 = Dummy variable. 1975= 1, 0 elsewhere 
0I1P2 = Dummy variable, 1978, 197Ç =1, 0 elsewhere 
GMEX77 = Dummy variable. 1977= 1, 0 elsewhere 
JAD78 = Dummy variable, 1978= 1, 0 elsewhere 
EXCHADJ = Dummy variable, 1971, 1972=1, 0 elsewhere 
JAWPSHIF = Dummy variable. 1973-1977= =1, 0 elsewhere 
AFCPSHIF = Dummy variable, 1974-1976= =1, 0 elsewhere 
OACPSHIF = Dummy variable. 1970-1972= =1, 0 elsewhere 
RWCPSHIF = Dummy variable. 1960-1963= =1, 0 elsewhere 
UKSHIFT = Dummy variable. 1960-1966= =1, 0 elsewhere 
UKINVl = Dummy variable. 1968= 1, 0 elsewhere 
UKINV2 = Dummy variable. 1973, 1974=1, 0 elsewhere 
UKINV3 = Dummy variable. 1976= 1, 0 elsewhere 
UKINV4 = Dummy variable. 1980= 1, 0 elsewhere 
ININVl Dummy variable. 1966= 1. 0 elsewhere 
ININV2 = Dummy variable. 1967= 1, 0 elsewhere 
ININV3 = Dummy variable. 1968= 1, 0 elsewhere 
ININV4 = Dummy variable. 1976= 1, 0 elsewhere 
ININV5 = Dummy variable. 1979= 1, 0 elsewhere 
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In general, the estimated model has satisfactory statistical proper­
ties as evidenced from the high explanatory power of each equation (high 
2 R ), the general absence of serial correlation as indicated by the DW or 
DH statistics. In addition, all the signs of the estimated coefficients 
are consistent with a priori expectations as discussed in the theoretical 
specification presented in the previous chapter. In most cases, the 
estimated coefficients are statistically significant as indicated by the 
t-statistics (in the parentheses under each coefficient in Table 4.1). 
The following is a brief discussion of each structural equation in 
the complete model by region, with respect to the coefficient signs, 
significance levels, and elasticities. 
United States 
The U.S. planted soybean acreage equation (4.1 in Table 4.1) is 
estimated in double log form as a function of lagged real farm prices of 
soybeans, corn, and cotton, a lagged endogenous variable, and a dummy 
variable accounting for the first oil-price shock. All the coefficients 
carry the expected signs and are statistically significant. The short-
run elasticity of acreage planted with respect to real soybean farm price 
is less than 1 (.52) which implies that a 10 percent increase in real 
farm price of soybean will increase U.S. soybean acreage planted by about 
6.2 percent ceteris paribus. The coefficient of the lagged endogenous 
variable is less than 1 indicating stability of the equation. The 
Durbin-H statistic indicates the absence of first-order serial 
correlation. 
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The harvested acreage equation (4.2 in Table 4.1) is a function of 
the planted acreage of soybeans. More than 99% of the variation in 
harvested acreage is explained by the planted acreage. Equation (4.3) is 
an identity which calculates soybean production in a given year as the 
exogenous yield times soybean harvested acreage. 
The crush of soybeans (equation (4.4) in Table 4.1) is determined by 
the real crush margin of soybeans, the soybean crushing capacity, and the 
soybean supply as a proxy for the availability of soybeans. All coeffi­
cients have the expected signs and are statistically significant at the 5 
percent level. Soybean crush is inelastic with respect to the real crush 
margin (.08). 
Equation (4.5) is the soybean crushing margin identity normalized on 
the soybean farm price for model simulation purposes. 
Following the theoretical specification of the model presented in 
the last chapter, the crush capacity equation (4.6) is estimated using a 
second degree polynominal distributed lag specification (PDL) in which 
the installed crush capacity responds to past movements (up to 8 lags) in 
the profitability of crushing and the level of production, as a proxy for 
soybean supply availability. However, PDL estimation resulted in a very 
low DW statistic (.94) indicating the existence of a strong positive 
first-order serial correlation. Hence, the equation was re-estimated 
using PDL and the Cochrane-Orcutt procedure to correct for the serial 
correlation problem. Estimated coefficients of all lags of both crushing 
profitability and soybean production have the expected positive signs. 
However, the t-statistic is low for many lags probably due to the high 
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degree of multicolinearity among many lags of both independent variables 
in the equation. 
The ending stock of soybeans (equation 4.7) is estimated following 
the theoretical specification discussed in Chapter 3. All the coeffi­
cients have the expected signs and are statistically significant. The 
ending stock of soybeans is quite elastic (-2.1) with respect to own real 
farm price in the short-run. The estimated coefficient of lagged soybean 
stocks is consistent with the equation stability requirement. 
Soymeal production is calculated as soybean crush times the soymeal 
extraction rate (equation (4.8)). 
High protein meal disappearance (equation (4.9)) is negatively 
related to the real wholesale price of high protein meal and positively 
related to the real wholesale price of choice steers, the real price of 
fishmeal, and high protein animal units. All coefficients are statis­
tically significant except the choice steer coefficient. High protein 
meal disappearance is estimated to be inelastic with respect to its own 
real price (-.3). 
All estimated coefficients of the equation for the cottonseed meal 
share of total high protein meal disappearance (equation (4.10)) have the 
expected signs. The cottonseed meal proportion of major high protein 
meal disappearance is estimated to be negatively related to its own price 
of cottonseed meal relative to those of other protein meals and 
positively related to the production of cottonseed meal relative to that 
of other protein meals. All coefficients are statistically significant 
and the lagged dependent variable is less than 1 (.13) as expected. 
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The soyraeal proportion of major high protein disappearance (equation 
4.11) is determined as the difference between 1 and the summation of 
cottonseed meal and peanut meal proportions of major high protein meals 
disappearance. 
Equation (4.12) is an identity that calculates the high protein meal 
price as a consumption weighted average of cottonseed meal, soymeal, and 
peanut meal prices. 
The soymeal ending stock (equation (4.13)) is negatively related to 
the soyraeal real price and the ratio of soyraeal demand to soyraeal supply. 
The lagged dependent variable coefficient is less than 1 and highly 
significant. Ending stocks of soymeal is inelastic with respect to its 
own real price. 
Soyoil production is calculated in equation (4.14) as soybean crush 
times the oil extraction rate. 
The aggregate oil price is calculated as a consumption weighted 
average of cottonseed oil, peanut oil, and soybean oil prices (equation 
(4.15)). 
Per capita disappearance of major oils is negatively related to its 
own real price and positively to the real weighted price of lauric oils 
(coconut and palm kernal oils), per capita real incorae, and a time trend 
as proxy for consumer tastes (equation (4.15)). All estimated coeffi­
cients have the expected signs and are statistically significant. Per 
capita aggregate oil demand is inelastic with respect to its own real 
price. 
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The cottonseed oil proportion of total oil disappearance (equation 
(4.17)) is negatively related to the weighted real price of cottonseed 
oil relative to a weighted average of the real price of soyoil and the 
real price of peanut oil and positively related to cottonseed oil produc­
tion relative to soyoil and peanut oil production. In addition, a lagged 
dependent variable and time trend are included. The coefficient of 
lagged dependent variable is less than 1 (.55), as expected, and highly 
significant. The time trend coefficient is negative and statistically 
significant reflecting a shift in consumer taste against cottonseed oil 
over the sample. 
Identity (4.18) in Table 4.1 adds cottonseed oil, soyoil, and peanut 
oil proportions to unity. 
Soybean oil ending stocks (equation (4.19)) are negatively related 
the soybean oil price and soyoil disappearance and positively related to 
the real price of corn, government holding of stocks of soyoil and by the 
change in ending stock of soybean oil. All coefficients have the 
expected signs and are statistically significant. Soyoil ending stocks 
are inelastic with respect to its own real price. 
Total ending stocks of soybeans and soyoil are calculated as the sum 
of private ending stocks and government owned stock of each in equations 
(4.20) and (4.21), respectively. 
Equations (4.22) and (4.23) are identities that explain soymeal and 
soyoil disappearance as proportions of aggregate high protein meal and 
total oil disappearance, respectively. 
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Finally, the identities (4.24)-(4.26) calculate U.S. soybean, 
soyineal, and soyoil net exports, respectively, as explained earlier in 
the theoretical presentation of the model. 
EC Region 
Equation (4.27) is the soybean crushing margin identity that is an 
argument of the EC soybean crush demand relationship (equation (4.28)). 
Soybean crush demand is positively related to the real soybean crush 
margin and negatively related to the real crush margins of rapeseed, 
peanuts, and copra. As in the U.S., soybean crushing is highly inelastic 
with respect to its own real crush margin. A time trend variable 
(ECOISCPT) acts as a proxy for oilseed crush capacity in the EC and 
explains a large share of the variation in crush capacity. 
Soymeal production in the EC (equation 4.29)) is calculated as the 
soybean crush multiplied by the EC soymeal extraction rate. 
The price or high protein meal in the EC (equation (4.30)) is 
calculated as a weighted average of soymeal, cottonmeal, peanut meal and 
rapeseed meal prices in the EC. 
The elasticity of high protein meal disappearance (ECHPMDDA) in 
equation (4.31) in Table 4.1 with respect to its own real price is low 
(-.31) although statistically significant. The most significant factor 
explaining high protein meal disappearance in the EC is the number of 
grain consuming animal units. 
The rapeseed meal proportion of high protein meal disappearance 
(ECRAMDPA in equation (4.32)) is negatively related to both the weighted 
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price of rapeseed meal relative to the prices of other meals and soymeal 
production. At the same time, ECRAMDPA is positively related to EC 
rapeseed meal production. The lagged dependent variable coefficient is 
(0.1). The time trend coefficient is significantly negative, likely 
reflecting the shift in feed preference toward soybean meal. Equation 
(4.33) requires that the various meal shares of total high protein meal 
disappearance must add to 1. 
EC soymeal disappearance is calculated as the soymeal share time 
total high protein meal disappearance in equation (4.34). 
EC soyoil production in equation (4.35) is the EC soybean crush 
times the EC soyoil extraction rate. 
The aggregate price of major oils in the EC is a weighted average of 
the prices of cottonseed oil, peanut oil, rapeseed oil, and soyoil 
(equation (4.36)). 
Per capita oil disappearance in the EC (equation (4.37)) is 
estimated to be negatively related to its own real price and positively 
related to per capita real income and the price of palm oil. All 
coefficients are statistically significant and have the expected signs. 
Per capita oil demand is inelastic with respect to its own real price 
(-.63). 
The rapeseed oil proportion of major oil disappearance in the EC is 
negatively related to the price of rapeseed oil relative to the prices of 
other oils and a time trend, and positively to the relative productions 
of rapeseed and soybean oils. The soyoil proportion of major oil 
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disappearance and soyoil disappearance in the EC are calculated through 
identifies (4.39) and (4.40) as in the other regions in the model. 
Excess demand for soybeans and soymeal as well as the EC excess 
supply of soyoil are determined in the EC market clearing identities 
(4.41), (4.42), and (4.43), respectively. 
Japan 
The identities in the Japan model are similar to those in the EC. 
Equation (4.44) is the Japanese soybean crushing margin. The Japanese 
soybean crush demand in equation (4.45) is estimated to be related 
positively to the ratio of the soybean margin to the rapeseed margin, the 
ratio of the soybean margin to the cottonseed margin and the crushing 
capacity of oilseeds in Japan. Again all coefficients are statistically 
significant. 
Ending stocks of soybeans in equation (4.46) are explained by the 
real prices of soybeans in Japan, the total supply of soybeans, the 
lagged endogenous variable, and a shift variable to account for a shift 
in producer expectation about soybean price during the period 1965-1967. 
All the coefficients are statistically significant and have signs that 
are consistent with a priori expectations. The ending stocks of soybeans 
in Japan is estimated to be fairly elastic with respect to its own real 
price (-1.7). The lagged endogenous variable coefficient is less than 
one (.13), as expected. 
High protein meal disappearance in Japan (equation (4.49)) is 
inelastic with respect to its own real price relative to the fishmeal 
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real price (-.2). As in the EC, grain consuming animal units is the most 
significant factor explaining high protein meal disappearance in Japan. 
The rapeseed meal proportion of major high protein meal disappear­
ance in Japan (equation (4.50) in Table 4.1) is negatively related to its 
own price relative to the price of other meals. The production of 
rapeseed meal relative to the production of other major oilseed meals 
explains a significant proportion of the variation in the proportion of 
rapeseed meal in total Japanese high protein meal disappearance. Again, 
the time trend coefficient is negative and statistically significant. 
Soymeal ending stocks in Japan (equation (4.53)) are negatively 
related to its own real price and positively related to soymeal produc­
tion. The own price elasticity is close to one (.9). The coefficient of 
the lagged dependent variable is less than one as required for model 
stability (.12). 
The per capita disappearance of major oils in Japan (equation (4.6)) 
is highly elastic with respect to the ratio of its own real price to the 
real value of imported coconut oil (-5.4). Per capita real income is the 
most significant factor explaining per capita oilseed oil disappearance. 
All coefficients in the rapeseed oil proportion equation (4.57) have 
the expected signs. In addition, all estimated coefficients are 
statistically significant. The coefficient of rapeseed oil production 
relative to the production of other major oils is the most significant 
explanatory variable. 
Soyoil ending stocks in Japan (equation (4.60)) are inelastic and 
insignificant with respect to the Japanese price of soyoil. The 
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coefficient of soyoil production is positive and significant. The lagged 
dependent variable coefficient is substantially less than one (.25), as 
expected. Equations (4.61) through (4.53) are the market clearing 
identities for Japanese soybeans, soymeal, and soyoil, respectively. 
Canada 
The estimated coefficients of the Canadian soybean harvested acreage 
equation (4.64) in Table 4.1 carry the expected signs and are statisti­
cally significant. The short-run estimated price elasticity is .42. The 
lagged real price of corn is negative and highly significant. The 
estimated coefficient of the lagged dependent variable (.86) is 
consistent with model stability. 
The Canadian soybean crush demand is positively related to the ratio 
of the soybean and rapeseed margins, the soybean production level, and a 
time trend variable in equation (4.67). All coefficients have the 
expected signs and are statistically significant. The positive time 
trend coefficient represents the growth in crush capacity in Canada over 
time. 
Soybean ending stocks (equation (4.68)) are inelastic with respect 
to the real soybean price (-.72). The coefficient of the lagged 
dependent variable is less than one. 
Equations (4.69) and (4.70) explain soymeal production and high 
protein meal price, respectively. 
High protein meal disappearance in Canada (equation (4.71)) is 
estimated to be a negative function of its own real price, the real price 
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of corn in Canada, and a positive function of high-protein-animal 
consuming units an per capita real income. The per capita real income is 
included as an additional explanatory variable to capture the increase in 
poultry, beef, and cattle meat demand in Canada. All coefficients are 
statistically significant and have the expected signs. The own price 
elasticity of high protein meal disappearance is estimated to be about 
consistent with the other regions in the model. 
The rapeseed meal share of high protein disappearance in Canada 
(equation (4.72)) is estimated to be negatively related to the rapeseed 
meal price relative to the price of soymeal and as positively related to 
rapeseed meal production relative to soymeal production and the lagged 
dependent variable. All coefficients have the expected signs and are 
statistically significant. 
Equations (4.73) through (4.75) are various identities that serve 
the same purposes as the corresponding identities in other country 
models. 
Per capita oil disappearance is estimated to be negatively related 
to the real price of oils and positively related to the real price of 
palm oil and real per capita income (equation 4.77). All the coeffi­
cients have the expected signs and are statistically significant. 
The rapeseed oil proportion of major oil disappearance in Canada 
(equation (4.78)) is negatively related to the ratio of the price of 
rapeseed oil to price of soyoil and a time trend. It is positively 
related to rapeseed oil production relative to soybean production and a 
lagged dependent variable. Rapeseed oil proportion is inelastic with 
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respect to the relative price of rapeseed oil (-.46). The negative 
coefficient of the time trend reflects a taste shift against rapeseed oil 
in Canada over time. 
Ending stocks of soyoil in Canada (equation (4.81)) is inelastic 
with respect to the price of soyoil (-.3). Soyoil production is 
positively related to soyoil stocks. 
Brazil 
Because the identities in this region are similar to those in the 
previous regions, only the behavioral equations are discussed here. The 
estimated coefficients of the Brazilian harvested soybean acreage 
equation (4.85) in Table 4.1) have the ekpected signs and are statisti­
cally significant. Harvested acreage is inelastic in the short run with 
respect to the lagged farm price of soybeans (.3). Acreage planted of 
coffee and the real price of wheat affect soybean harvested acreage 
negatively. 
Brazilian soybean crush demand (equation (4.89)) is positively 
related to the Brazilian crush margin relative to the peanut crush 
margin, soybean crush capacity, and the total availability of soybeans. 
All coefficients have the expected signs and are highly significant. 
Soybean crushing capacity is estimated in equation (4.89) using a 
distributed lag polynominal of second order. Past levels (up to three 
lags) of the Brazilian soybean crushing margin and Brazilian soybean 
production (as a proxy for soybean supply availability) are positively 
related to the crushing capacity. The signs of all coefficients are 
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consistent with a priori expectations and the coefficients are statisti­
cally significant. 
Soybean ending stocks in Brazil (equation 4.90)) are inelastic with 
respect to the real price of soybeans (-.18). Most of the variation in 
Brazilian soybeans stocks is explained by soybean production and lagged 
soybean stocks. Soymeal ending stocks in Brazil (equation (4.92)) are 
highly inelastic with respect to the real price of soymeal (-.04). 
Again, soymeal stock behavior is explained primarily by changes in 
soymeal production and the lagged dependent variable. 
Brazilian soymeal disappearance (equation (4.93)) is also price 
inelastic (-.5). Poultry production and real disposable income explain 
most of the variation in soymeal disappearance in Brazil. 
Per capita soyoil disappearance in Brazil (equation (4.95)) is 
negatively related to the real price of soyoil and positively related to 
per capita real disposable income. A shift variable (BZSHIFTl) is 
included to capture the effect of second oil price shock (1978) on 
Brazilian soyoil disappearance. The low-price elasticity of per capita 
soyoil disappearance is estimated to be -.77, higher than in most other 
regions. 
The Brazilian government, as discussed in Chapter II, has been 
intervening in its soybean and derivatives markets through a variety of 
taxes, subsidies, and quantitative restrictions. Such policies have 
created a gap between FOB export and internal market prices in Brazil. 
Therefore, following Williams and Thompson (1985), the Brazilian 
component of the world soybean model includes three policy reaction 
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functions that endogenize Brazilian intervention in its soybean, soymeal, 
and soyoil markets. In these reaction functions, the level of Brazilian 
government intervention, i.e., the divergence of FOB export prices from 
domestic prices, is explained by a set of economic variables including 
changes in world market prices, internal inflation, the balance of 
payments, and other policy indicators and/or shift variables. 
The Brazilian soybean market intervention equation (4.96), reflects 
the government's objective of simulating the domestic crush of soybeans 
by holding down the cost of soybeans to domestic crushers. The level of 
Brazilian intervention in the soybean market as measured by the differ­
ence between the real farm price of soybeans and the real export price of 
soybeans (evaluated in Cruzeiros) is explained by the real export price 
of soybeans, the real balance of payment surplus or deficit, soybean 
crush, and a shift variable that captures the effect of a sharp change in 
Brazilian economic policy after 1968. All coefficients have the expected 
signs and are statistically significant. 
Equation (4.97) is the soybean meal policy intervention equation. 
Intervention in this market has raised the internal soybean meal price, 
encouraged larger crushing, and reduced internal use of soybean meal, 
making more meal available for both domestic use and export. However, 
the policies have also required larger export incentives to ensure the 
competitiveness of Brazilian soybean meal in the world market. The level 
of Brazilian intervention in the soymeal market as measured by the dif­
ference between the real wholesale price of soymeal and the real export 
price of soymeal is negatively related to the real export price of 
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soymeal, soymeal production, and positively related to the real balance 
of payment surplus or deficit. A shift variable captures the effect of a 
sharp change in Brazilian economic policy after 1958. All estimated 
coefficients are statistically significant except that for the balance of 
payments. 
Equation (4.98) is a policy reaction function to account for varia­
tions in the annual soybean oil export quota in Brazil. The domestic 
soybean oil price was maintained above the world price during the period 
of analysis, largely through government tax policies. Exports were 
subsidized to ensure competitiveness in the world market. The primary 
motivation in restricting exports was to eliminate the domestic edible 
oils deficit. The Brazilian soyoil export quota is determined by soybean 
production, the balance of payment surplus or deficit and the level of 
the quota in the last period. Because the quota was fixed until 1971, a 
dummy variable set equal to zero for all years prior to 1971 (ZQ) is 
multiplied by all independent variables. The signs and sizes of all 
coefficients are consistent with a priori expectations. 
Africa Region 
Per capita aggregate oil disappearance in Africa (equation (4.103) 
is negatively related to the real price of oils, and positively related 
to per capita real income. The soyoil proportion of major oil disappear­
ance in Africa (equation (4.104)) is explained by the domestic price of 
soyoil relative to the prices of other major oils, total production of 
cottonseed and peanut oil, a lagged dependent variable, and a time trend. 
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All the coefficients have the expected signs and are statistically 
significant. The positive sign of the time trend coefficient reflects a 
rapid trend toward consumption of soyoil in Africa. 
Asia and Oceania Region 
Per capita oil disappearance in Asia and Oceania (equation (4.108)) 
is inelastic with respect to its own real price. Real per capita income 
is the most significant factor explaining oil disappearance. The soyoil 
proportion of major oils disappearance in Asia and Oceania (equation 
(4.109)) is estimated to be a function of the price of soyoil relative to 
the weighted average prices of cottonseed oil, peanut oil, and rapeseed 
oil, the lagged dependent variable, and a shift variable to capture a 
trend shift after 1975 toward consumption of soyoil in Asia and Oceania. 
Rest of the World Region 
The U.S. soybean, soymeal and soyoil prices, adjusted by the DM/$US 
rate of exchange, are used as proxies for the domestic prices prevailing 
in the rest of the world residual region. The net import demand for 
soybeans in the rest of the world (equation (4.113)) is explained mainly 
by the real import price of soybeans. The elasticity of soybean net 
import with respect to the real import price is about unity (-1.1). 
Soyoil disappearance in the rest of the world (equation (4.115)) is 
inelastic with respect to the soyoil real import price at -.54. U.S. 
soyoil exports under PL480 is an important factor explaining the disap­
pearance of soyoil in this region. Again, the positive coefficient of 
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the time trend variable indicates a taste change favoring soyoil over 
time. The price elasticity of soymeal disappearance in this region 
(equation (4.117)) is close to unity (-1.07). 
Soybean Price Linkages 
The U.S. wholesale price of soybeans in equation (4.120) is linked 
directly to the U.S. farm price of soybeans. Then the domestic prices 
of soybeans in each of the major trading regions are linked to the U.S. 
wholesale price of soybeans in the price transmission equations (4.121), 
(4.123) and (4.124). The Brazilian export price of soybean is linked in 
equation (4.122) to the EC import price of soybeans. In all the soybean 
price linkage equations, the coefficients with respect to the other 
country price (U.S.) of soybeans measured in domestic currency is 
positive and highly significant, with estimated elasticities of nearly 
unity. This implies that there is little government intervention world 
wide in soybean markets so that changes in soybean prices are easily 
transmitted among countries. 
Soymeal Price Linkages 
The EC import price of soymeal is linked to the U.S. wholesale price 
of soymeal in equation (4.125). The price coefficient has the expected 
sign and elasticity of .75. The Brazilian soymeal export price is linked 
to the EC soymeal import price in equation (4.125). The elasticity of 
the Brazilian soymeal export price with respect to the EC import price of 
soymeal (in Cruzeiros) is about unity. The elasticity of the Japanese 
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wholesale price of soymeal with respect to the U.S. wholesale price of 
soymeal in yen is .76. The elasticity of the Canadian wholesale price of 
soymeal with respect to U.S. wholesale price of soymeal in Canadian $ is 
also nearly unity. These results indicate, perhaps, somewhat more inter­
vention in world soymeal markets than in soybean markets. 
Soyoil Price Linkages 
All soyoil prices of the major trading countries (except Brazil) are 
linked to the U.S. soyoil price through price transmission equations 
(A.129) through (4.131, (4.133), and (4.134). In all cases the 
corresponding price elasticity is one or at least not significantly dif­
ferent from one. The Brazilian soyoil price is linked in equation 
(4.132) to the EC import price of soyoil which, in turn, is linked to the 
U.S. export price of soyoil. 
Trade Flows Linkages 
Identities (4.135) through (4.137) link soybean, soymeal, and soyoil 
flows, respectively, across trading regions. In general, net exports of 
soybean, soymeal, and soyoil of the major producing countries (U.S. and 
Brazil) should balance net imports of soybean, soymeal and soyoil 
(measured in the same units) of the major importing countries. 
General Price Linkages 
Since the regional soybean and product models are estimated in real 
prices, it is necessary that the general price levels in each country 
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adjust to any change in international monetary policy. In this model, 
the general price level in the U.S. is endogenized and then linked to the 
general prices in other trading countries to allow for the international 
transmission of inflation. 
Equations (4.138) through (4.144) in Table 4.1 link general prices 
among the regions in the model. The U.S. general price level (measured 
by wholesale price index) is determined in equation (4.138) as a function 
of the U.S. money supply (Ml) and the U.S. real output level (approxi­
mated by the U.S. gross national product divided by wholesale price 
index). This specification is based on the crude quantity theory of 
money and is derived from the velocity of circulation identity as 
explained in Chapter III. A time trend is included to account for any 
spurious correlation. The dummy variable EXCHADJ is included to account 
for the effects of U.S. dollar devaluation in the early 1970s on the 
general price level. Interestingly, the elasticity of the U.S. general 
price level with respect to both the money supply and real output is 
unity (in absolute terms). 
The general prices of other trading countries are linked to the U.S. 
general price level in the inflation transmission equations (4.139) 
through (4.144) as discussed earlier. In general, the price transmission 
elasticity is close to unity in each equation. The elasticity of each 
country's price with respect to the corresponding exchange rates, 
however, are much less than unity. This may reflect the rigidity of the 
different exchange rates under the "dirty" float period. The signs of 
all estimated coefficients are consistent with a priori expectations. 
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All the estimated coefficients of the U.S. price level and the exchange 
rates are statistically significant except the coefficient of the French 
exchange rate in equation (4.142) and the coefficient of the Indian 
exchange rate in equation (4.143). A lagged endogenous variable is 
included in the African and Rest of the World consumer price equations to 
capture the lagged adjustment in both prices. 
Exchange Rate 
The specification of the exchange rate and exchange rate expecta­
tions equations is based on the theoretical formulation of the general 
exchange rate model and exchange rate expectations presented in the 
previous chapter (i.e., equations (3.38') and (3.49'). Consequently, 
each of the exchange rates (per U.S. dollar) of each country is 
estimated in equations (4.145), (1.145), (4.148), (4.150), (4.152), 
(4.153), and (4.154) as functions of relative money supplies (Ml), 
relative real outputs defined as gross national product divided by the 
general price level (wholesale price index, 1980=100), and the expected 
exchange rate. 
An exchange rate expectation series is generated from an ARIMA 
forecast (see Appendix 3). The expected exchange rate is explained by 
current and lagged values of the independent variables that affect the 
spot rate itself (equations (4.147), (4.149), (4.151)). Due to sample 
and degrees of freedom limitations only up to four lags were tried and 
only statistically significant current and lagged values are included in 
the final estimation. All equations for the exchange rate and the 
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related exchange rate expectations are estimated in double log form. The 
assumption of parameter equality of money supplies and real outputs 
across countries is relaxed whenever rejected statistically. 
An econometric problem arises when attempting to estimate some of 
the bilateral exchange rates over the period 1960-1982. Specifically, 
the DM/$US rate and the Yen/$US rate time series show no variation up to 
1970 (the fixed exchange rate period), followed by sudden changes between 
1971 and up to 1973 (pre-floating monetary and exchange rate adjustment 
period). Thereafter, the exchange rates were determined predominately by 
market forces (floating period). This problem is not encountered in the 
cases of the Brazilian and Canadian exchange rates. The Brazilian rate 
was managed to achieve certain objectives through the entire period (as 
explained in Chapter II). The Canadian rate floated until 1962 and 
showed small variation through the period 1963-1970. Thereafter, the 
Canadian dollar was floated against the dollar. Hence, the DM/$US and 
Yen/$US rates are explained by the independent variables which appear in 
the exchange rate equation only during the floating period. 
To overcome this problem, the grafted polynomial technique developed 
by Fuller (1976) and used by Denbaly (1984) and Devadoss (1985) is used 
to estimate the DM/$US and Yen/$US rates under both fixed and flexible 
exchange rate systems. To estimate the mean function of the exchange 
rate time series, a grafted polynomial variable (GPV) is constructed such 
that certain continuity conditions are met to create a continuous mean 
function of the independent variables affecting the mean function of the 
exchange rate. The GPVs are set to zero during the fixed exchange rate 
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period, follow a linear trend through the monetary and exchange rate 
adjustment price, and take a fixed positive value during the exchange 
rate floating period. The values of the GPV during the floating period 
depends on its value during the adjustment period and must satisfy the 
continuity conditions of the mean functions of the exchange rate series. 
To connect the three exchange rate segments corresponding to the three 
periods, and, hence, to estimate the mean function of the exchange rate 
for the entire sample, each of the independent variables in the 
corresponding exchange rate equation are multiplied by the GPV. The 
estimation results of the different exchange rates and expectations are 
shown in equations (4.145) through (4.154) and are discussed below in 
turn. 
The Cruzeiro/$US rate (equation (4.145)) is explained by Brazilian 
money supply, U.S. money supply, the Brazilian real gross national 
product, and U.S. real gross national product. The Brazilian monetary 
authority followed a crawling peg of the Cruzeiro/$US rate during much of 
the sample period. The Brazilian monetary authority has traditionally 
adjusted the exchange rate in such a way as to attempts to keep the 
already high inflation rates under control. Hence, foreign monetary 
shocks are essentially absorbed through exchange rate adjustments and 
have little impact on the internal inflation rate in Brazil. In 
addition, with a crawling peg, exchange rate expectations play little or 
no role in determining the rate of exchange rate adjustment. Therefore, 
the Brazilian exchange rate was estimated without an exchange rate 
expectations argument. Also the Brazilian general price level was 
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treated exogenously with respect to a U.S. monetary change. All the 
coefficients in the Cruzeiro/$US rate are statistically significant and 
have signs that are consistent with a priori expectations. The Brazilian 
exchange rate elasticity with respect to Brazilian money supply is 1.25 
and -1.31 with respect to the U.S. money supply. The independent 
variables explained more than 99% of the Cruziero/$US rate variations. 
The Canadian exchange rate (equation (4.146)) is explained by the 
ratio of the Canadian money supply to U.S. money supply, the ratio of 
real domestic GNP to U.S. real GNP, and by the expected exchange rate. 
Although all estimated coefficients have the expected signs, only the 
expectation variable is highly significant. The coefficient of the 
expected exchange rate is close to unity (.94) and statistically signif­
icant at the 1% level. More than 99% of the variations in the Canadian 
rate is explained by the independent variables. 
The expected Canadian $/U.S. rate (equation (4.147)) is explained by 
the money supplies of the U.S. and Canada during the floating period, the 
current and lagged real GNP of Canada and the U.S., and a dummy variable 
(AEXSHIF) reflecting the shift of expectations about the Canadian $/U.S. 
dollar rate due to the dollar devaluation (1971) and the first oil price 
shock (1973). Interestingly, the expectation of the Canadian exchange 
rate is more sensitive to changes in domestic and foreign money supplies 
than the spot rate. The coefficient of the domestic and U.S. money 
supplies are highly significant with elasticities of 1.31 and -.71, 
respectively. All the coefficients are significant and have the expected 
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signs. The independent variables explain more than 94% of the variation 
in the Canadian exchange rate expectations. 
The DM/$US rate in equation (4.148) is positively related to the 
ratio of the German money supply to U.S. money supply and the expected 
value of the DM/$US rate. The German exchange rate is negatively related 
to the ratio of German real output to U.S. real output. The DM/$US rate 
is inelastic with respect to the German money supply relative to U.S. 
money supply at .19. The coefficient with respect to real GNP is 
negative as expected at -.111. Again, however, the most significant 
explanatory variable is the expectations of the exchange rate. A dummy 
variable is included to account for the sharp oil price shock in 1973. 
The result of using the grafted polynomial (Zl) is a loss of 9 degrees of 
freedom. Therefore, the actual t-statistics were adjusted for the 
resulting loss in the degrees of freedom and only the adjusted 
t-statistics^ are provided in Table 4.1. 
The expected DM/$US rate (equation (4.149)) is explained by the 
money supply ratio and the real GNP ratio. Lagged values of both 
variables were dropped from the estimation because they failed to explain 
significantly the expected DM/$US rate. All the coefficients are 
statistically significant and have the expected signs. The expected 
exchange rate elasticity with respect to relative money supplies is .19 
and with respect to the real GNP ratio is -1.0. In addition to money 
1 p 
The adjusted t-statistics = actual t-statistics * ( j—) , 
where n-k is the original degrees of freedom, and n^-k^ is the corrected 
degrees of freedom. 
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supplies and real GNPs, two dummy variables are included. The first 
accounts for the second oil shock in in 1978-1979 (0ILP2). The second 
accounts for a sharp change of expectations about the DM/$ rate in 1977 
(GMEX77). 
The Japanese Yen/$US rate (equation (A.150)) is positively related 
to the money supply ratio, negatively related to the real GNP ratio, and 
positively related to the expected value of the exchange rate. Again, a 
grafted polynomial variable (Z2) is used to smooth the mean functions of 
the Yen/$ rate and to make estimation possible over the whole period 
1960-1982. The variable (Z2) takes zero values during the fixed exchange 
rate period 1960-1970, a quadratic trend during the adjustment period 
1971=1973 (1971=1, 1972=4, 1973=9) and a fixed value of 9 for the 
floating period of 1974=1982. A dummy variable takes a value of 1 for 
1982 to account for news about the expected Yen/$ rate following the 
relative tightness of U.S. monetary policy in 1982. 
As is the case of the German exchange rate equation (4.148), the 
reported t-statistics in equation (4.150) is adjusted for the loss of 
degrees of freedom resulting from the multiplication of each independent 
variable by the grafted polynomial variable. The Yen/$IIS rate is 
inelastic with respect to the money supply ratio at about 0.1. The signs 
of all the coefficients are consistent with a priori expectations. More 
than 99% of the Yen/$US rate variations are explained by the model. The 
Yen/$ rate is inelastic with respect to its expectation (.05). 
The expectation of the Yen/$ rate equation (4.151) is positively 
related to the ratio of money supplies, negatively related to the second 
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lagged value of the real GNP ratio, and negatively related to the second 
oil shock (OILP78). All the coefficients are statistically significant 
and have the expected signs. As in the case of the expected DM/$ rate it 
is the expected value of the Yen/$ rate, rather than the spot rate, that 
is more affected by changes in the money supply ratio. The elasticity of 
the expected Yen/$US rate with respect to the money supply ratio is .67 
and is statistically significant at the 1% level. 
The French Franc/$US rate (equation (4.152)) was chosen to represent 
the exchange rate regimes of the African region. As explained in Chapter 
II, most African countries (relevant to soybean and products trade) 
pegged their currencies to the French Franc. The French Franc, in turn, 
was pegged to the German Franc over most of the period, with some limited 
variation caused by French monetary authority intervention in exchange 
markets. Therefore, the French Franc/$US rate is explained mainly by the 
DM/$US rate and some intervention variables to explain deviations from 
the DM/$US rate movements. The growth rate of the French Franc/$US rate 
is explained well by the growth rate of DM/$US rate as evidenced from the 
size and significance level of the coefficient of the growth rate of the 
DM/$US rate. A change in the growth rate of DM/$US exchange rate is 
matched by equal change in the growth rate of French Franc/$US exchange 
rate. The intervention variables FRINVl for 1970 and FRINV2 for 1975 are 
statistically significant at the 1% level. 
The Indian Rupee/$US rate is chosen as a proxy for the Asia and 
Oceania US$ exchange rate (equation (4.154). As explained in Chapter II, 
India is the largest among Asia-Oceania countries in importing soyoil. 
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The Rupee was pegged to the British Pound until the late 1970s with some 
frequent intervention in the exchange market. After that, the Rupee was 
pegged to an unknown basket of currencies but the British Pound continued 
to play an important role as an indicator of adjustment of the Indian 
Rupee as explained in Chapter II. Hence, to explain the Indian Rupee 
exchange rate, the British Pound must be first explained. 
As was discussed in Chapter II, the British Pound itself followed 
the Deutschemark adjustment closely during most of the estimation period. 
However, intervention by the British in the exchange market caused some 
deviation within a limited margin from the DM in a few years. The 
empirical results shown in equation (4.153) confirm the importance of the 
DM/$US rate in explaining the British Pound/$US rate. Both current and a 
one period lagged value of the growth rate of the DM/$US affect the 
growth rate of Pound/$US rate positively and significantly. The 
elasticity of the Pound/$US growth rate with respect to the DM/$US rate 
is .47 and with respect to the lagged value of DM/$US is .44. Four 
intervention variables are included to explain the deviations of 
Pound/$US rate from the DM/$US rate due to monetary and/or exchange rate 
intervention mainly by the British. 
Finally, the growth rate of the Rupee/$US rate (equation (4.154)) is 
explained proportionately by the growth rate of British Pound/$US rate. 
A set of intervention variables is included to capture either a British 
intervention in the exchange market that is not followed by appropriate 
Indian intervention and/or pure Indian intervention in their exchange 
market. 
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The coefficients of the estimated exchange rate model are generally 
consistent across equations and countries. First, in all cases, the sign 
of each country spot rate with respect to the ratio of money supplies is 
positive. However, the size of the coefficients of the money supply 
ratios vary widely across bilateral exchange rates from .02 to over 1.2. 
The largest coefficient is associated with the Cruzeiro/$US rate (close 
to 1). In the cases of the Canadian, German, and Japanese rates, in 
which the expectation of the exchange rate are endogenous, the direct 
coefficients with respect to money supply ratio are very small. However, 
the spot rate response to the money supply ratio change is magnified by 
the additional adjustments of the expected spot rate induced by a money 
supply change. Hence, the estimated coefficient of the spot exchange 
rate with respect to money supply ratio does not seem to support the 
monetary prediction of a unitary coefficient in all bilateral spot 
rates. 
Second, in all estimated exchange rates equations, the signs with 
respect to real output are negative. According to the general exchange 
rate model explained in Chapter III, the increase of the home country 
output relative to foreign country output causes two conflicting 
pressures on the exchange rate. First, it increases home country money 
demand and hence imposes downward pressure on the exchange rate (stock 
effect). Second, it stimulates home country import demand, deteriorating 
its balance of trade and hence imposing upward pressure on its exchange 
rate (flow effect). Hence, the negative signs of the exchange rates with 
respect to real output implies that the downward pressure (stock effect) 
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outweighs the upward pressure (flow effect) on the exchange rate. 
Again,the size of the coefficient with respect to the real output ratio 
also varies among different exchange rates and is magnified by the 
additional exchange rate adjustments due to the expected exchange rate 
response to real outputs. 
Finally, in all estimated exchange rate equations with the expecta­
tion of exchange rate endogenous, the coefficient of the spot rate with 
respect to the expected rate is positive and statistically significant at 
the 1% level. However, the size of the expectation coefficient varies 
significantly across equations. This coefficient is close to 1 in the 
case of Canadian spot rate (.94), but much smaller in the cases of the 
Deutschemark spot rate (.23) and the Japanese Yen (.05). The sign of the 
expected exchange rate with respect to the explanatory variables are 
consistent with prior expectations in all expectation equations. In 
particular, in each equation of expected spot rates, the sign is 
positive with respect to current money supply ratio and/or its lagged 
values and negative with respect to current real output ratio and/or its 
lagged values. As illustrated in Chapter III, the current exchange rate 
and current expectations of future exchange rates are linked because both 
depend on expectations of the set of exogenous variables that affect the 
spot rate. The strength of the link depends on the magnitude of the 
coefficient of spot rate with respect to its expected value which 
characterizes the dependence of the current exchange rate on the expected 
exchange rate. 
224 
Validation of the Model 
Validation refers to the correspondence of the model to the under­
lying process being modeled and to the overall ability of the model to 
replicate the observed values of the endogenous variables in a stable 
manner. Evaluation of a multi-equation simultaneous model is more 
complicated than that of single equation models. The fact that there are 
several equations means that high statistical significance for some 
equations may have to be balanced against the statistical significance 
of other equations. Even more important, however, is the fact that the 
model as a whole will have a dynamic structure which is much richer than 
that of any one individual equation of which it is composed. Thus, even 
if all the individual equations fit the data well and are statistically 
significant, there is no guarantee that the model as a whole, when 
simulated, will reproduce those same data series closely. 
In addition, what might be appropriate validation procedures for a 
certain model, may not be appropriate for another depending on the 
objectives for which the model was built. To achieve the objective of 
this study, the estimated model will be utilized in the next chapter for 
dynamic multiplier and simulation analysis. The analysis will be dynamic 
in the sense that solved values are used as the lagged values for the 
endogenous variables in each period rather than the actual values for 
those variables. As explained earlier, the model is nonlinear and, 
hence, requires the use of a nonlinear dynamic simulation procedures. 
Therefore, the SIMNLIN procedure from SAS/ETS (SAS 5.18, 1987) is used 
for all model simulations. Some standard criteria that are common in 
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evaluating multi-equation simultaneous models can be found in Pindyck and 
Rubinfeld (1981) and Klein and Welfe (1983). Table 4.3 provides the 
Root-Meat-Square-Percentage-Error (RMSPE), Theil's inequality coefficient 
(U), and the decomposition of the Theil coefficient into the variance, 
covariance, and bias coefficients for each variable in the model. 
In addition to these criteria, the dynamic response of a model to an 
exogenous change should be consistent with the economic theory behind it 
and with empirical observations. The statistics in Table 4.3 are only 
descriptive measures and are somewhat arbitrary. It is possible that, 
for example, that the RMSPE are all very small but that the model is 
quite sensitive to the initial starting data in the simulation or that 
the model fails to reproduce turning points. Also, Theil's inequality 
coefficient, U, could be quite small but the bias component U^is large. 
In these cases and many others, a trade-off between these alternative 
criteria and personal value judgment is unavoidable. 
The RMSPE values, as shown in Table 4.3, are quite small for most 
endogenous variables in the model ranging between 0.01 and 0.40. The 
highest RMSPE among all model variables is for the Brazilian soymeal 
disappearance. RMSPE values are very low, particularly for the exchange 
rate and general price levels (less than .05). 
The model simulation fit is also highly satisfactory in terms of 
Theil forecast statistics. The ideal desired distribution of Theil 
inequality proportions (1 for U^, 0 for and U^) seems to hold. The 
value of bias proportion (U^) is very small (less than .05) for most 
Table 4.3. RMSPE and Theil Forecast Error Statistics 
Inequality 
Variable RMSPE Bias Variance Covariance Coefficient 
U° U 
U.S. 
Soybean acreage planted (USSOYSAC) .04 .01 .06 .93 .02 
Soybean crush margin (USSOYGCC) a .01 .03 .96 .14 
Soybean crush (USSOYDCC) .04 .00 .01 .99 .02 
Soybean crush capacity (USOISCPC) .05 .00 .00 1.00 .02 
Soybean ending stock (USSOYHEC) a .00 .00 1.00 .07 
Soymeal production (USSOMSPC) .04 .01 .06 .93 .02 
Soymeal disappearance (USSOMDDC) .03 .00 .00 1.00 .02 
Soymeal ending stock (USSOMHEC) .14 .01 .09 .89 .06 
Soyoil production (USSOOSPC) .04 .00 .00 1.00 .02 
Soyoil disappearance (USSOODDC) .03 .00 .00 1.00 .03 
Soyoil ending stock (USSOOHEC) .20 .00 .02 .98 .08 
Soybean net export (USSOYHEC) .04 .05 .14 .81 .01 
Soymeal net export (USSOMMEC) .17 .01 .03 .96 .06 
Soyoil net export (USSOOMTC) .12 .00 .01 .99 .05 
E.C. 
Soybean crush margin (ECSOYGCA) a .01 .24 .75 .43 
Soybean crush (ECSOYDCA) .10 .00 .00 1.00 .03 
Soymeal production (ECSOMSPA) .10 .00 .00 1.00 .03 
Soymeal disappearance (ECSOMDDA) .09 .00 .00 1.00 .02 
Soyoil production (ECSOOSPA) .11 .00 .00 1.00 .03 
Soyoil disappearance (ECSOODDA) .05 .00 .00 1.00 .02 
Soybean net import (ECSOYMMA) .10 .00 .00 1.00 .03 
Soymeal net import (ECSOMMMA) .31 .00 .03 .97 .05 
Soyoil net export (ECSOOMEA) a .00 .08 .92 .18 
^This statistic is not meaningful because the variations of simulated from observed values for 
this variable are from small positive to small negative numbers or vice versa in some years. 
Table 4.3. Continued 
Variable 
Japan 
Soybean crush margin (JASOYGCA) 
Soybean crush (JASOYDCA) 
Soybean ending stock (JASOYHEA) 
Soymeal production (JASOMSPA) 
Soymeal disappearance (JASOMDDA) 
Soymeal ending stock (JASOMHEA) 
Soyoil production (JASOOSPA) 
Soyoil disappearance (JASOODDA) 
Soyoil ending stock (JASOOHEA) 
Soybean net import (JASOYMMA) 
Soymeal net import (JASOMMMA) 
Soyoil net import (JASOOMMA) 
Canada 
Soybean harvested acreage (CASOYSHC) 
Soybean crush margin (CASOYGCA) 
Soybean crush (CASOYDCC) 
Soybean ending stock (CASOYHEC) 
Soymeal production (CASOMSPC) 
Soymeal disappearance (CASOMDDC) 
Soyoil production (CASOOSPC) 
Soyoil disappearance (CASOODDC) 
Soyoil ending stock (CASOOHEC) 
Soybean net import (CASOYMMC) 
Soymeal net import (CASOMMMC) 
Soyoil net import (CASOOMMC) 
Inequality 
RMSPE Bias Variance Covariance Coefficient 
U° U 
a .00 .05 .95 .09 
03 .01 .01 .98 .01 
26 .01 .01 ,98 .07 
03 .00 .01 ,99 .01 
10 .00 .00 1,00 ,02 
33 ,00 .00 1,00 ,08 
03 .01 .01 ,98 ,01 
05 .00 .03 ,97 ,02 
16 .00 .02 ,98 ,06 
04 .00 .00 1,00 ,02 
a .00 .06 ,94 ,25 
a .00 .21 ,79 ,58 
07 .00 .04 .96 ,03 
33 .01 .00 .99 ,14 
03 .00 .00 1.00 ,01 
16 .00 .03 .97 ,05 
03 .00 .00 1.00 .01 
07 .00 .00 1.00 .03 
03 .00 .00 1,00 .01 
11 .00 .03 ,97 ,06 
25 ,00 .02 ,98 .09 
08 .00 .06 ,94 .03 
a ,00 .01 ,99 .09 
a .00 .09 ,91 .41 
Table 4.3. Continued 
Variable 
Brazil 
Soybean harvested acreage (BZSOYSHC) 
Soybean crush margin (BZSOYGCA) 
Soybean crush (BZSOYDCC) 
Soybean crush capacity (BZSOYCPC) 
Soybean ending stock (BZSOYHEC) 
Soymeal production (BZSOMSPC) 
Soymeal disappearance (BZSOMDDC) 
Soymeal ending stock (BZSOMHEC) 
Soyoil production (BZSOOSPC) 
Soyoil disappearance (BZSOODDC) 
Soybean farm price (BZSOYPFA) 
Soymeal wholesale price (BZSOMPWA) 
Soyoil wholesale price (BZSOOPWA) 
Soybean net export (BZSOYMEC) 
Soymeal net export (BZSOMMEC) 
Soyoil export quota (BZSQUSOO) 
Africa 
Oilseed oil disappearance (AFOLODDA) 
Soyoil disappearance (AFSOODDA) 
Soyoil net import (AFSOOMMA) 
Asia and Oceania 
Oilseed oil disappearance (OAOLODDA) 
Soyoil diappearance (OASOODDA) 
Soyoil net import (OASOOMMA) 
Inequality 
RMSPE Bias Variance Covariance Coefficient 
U° U 
05 .01 .10 .89 .02 
a .00 .11 .89 .21 
13 .02 .03 .95 .04 
17 .01 .09 .90 .11 
35 .00 .00 1.00 .04 
13 .02 .03 .95 .04 
40 .00 .00 1.00 .04 
17 .05 .00 .95 .02 
13 .02 .02 .96 .04 
14 .02 .08 .90 .08 
12 .02 .24 .74 .07 
07 .04 .75 .21 .02 
22 .00 .42 .58 .13 
a .04 .02 .94 .19 
a .02 .04 .94 .05 
a .00 .03 .97 .09 
05 .00 .01 .99 .02 
09 .02 .05 .92 .05 
10 .02 .05 .92 .05 
03 .00 .01 .99 .01 
12 .00 .00 1.00 .05 
12 .00 .00 1.00 .05 
Table 4.3. Continued 
Variable 
Rest of the World 
Soybean net import (RWSOYMMN) 
Soyoil production (RWSOOSPN) 
Soyoil disappearance (RWSOODDN) 
Soymeal production (RWSOMSPN) 
Soymeal disappearance (RWSOMDDN) 
Soyoil net import (RWSOOMMN) 
Soymeal net import (RWSOMMMN) 
Commodity Price Linkages 
U.S. soybean farm price (USSOYPFC) 
U.S. soybean wholesale price (USSOYPWC) 
B.C. soybean price (ECSOYPDA) 
Brazil soybean price (BZSOYPDA) 
Japan soybean price (JASOYPUD) 
Canada soybean price (CASOYPFC) 
U.S. soymeal wholesale price (USSOMPWC) 
B.C. soymeal price (ECSOMPDA) 
Brazil soymeal price (BZSOMPDA) 
Japan soymeal price (JASOMPWJ) 
Canada soymeal price (CASOMPWC) 
U.S. soyoil price (USSOOPWC) 
B.C. soyoil price (ECSOOPDA) 
Japan soyoil price (JASOOPUD) 
Canada soyoil price (CASOOPWC) 
Brazil soyoil price (BZSOOPDA) 
Africa soyoil price (AFSOOPUD) 
Asia and Oceania soyoil price (OASOOPUD) 
Inequality 
RMSPE Bias Variance Covariance Coefficient 
U° U^ U^ U 
a .00 .02 .98 .04 
a .00 .02 .98 .04 
12 .00 .00 1.00 .04 
a .00 .02 .98 .04 
a .01 .02 .97 .04 
26 .00 .00 1.00 .07 
26 .00 .03 .97 .05 
07 .00 .04 .96 .04 
07 .00 .04 .96 .04 
09 .00 .02 .98 .04 
14 .00 .00 1.00 .09 
09 .01 .04 .95 .04 
08 .00 .02 .98 .04 
09 .01 .04 .95 .04 
08 .00 .01 .99 .04 
13 .03 .05 .92 .03 
07 .00 .00 1.00 .03 
08 .00 .01 .99 .04 
08 .01 .07 .92 .04 
09 .00 .01 .99 .04 
09 .00 ,00 1.00 .05 
09 .00 .01 .99 .04 
14 .00 .00 1.00 .09 
11 .00 .00 1.00 .05 
09 .01 .00 .99 .05 
Table 4.3. Continued 
Inequality 
Variable RMSPE Bias Variance Covariance Coefficient 
U° U 
General Price Linkages 
U.S. wholesale price index (USWPI80) .02 .00 .00 1.00 .01 
Canada wholesale price index (CAWPI80) .02 .00 .01 .99 .01 
B.C. wholesale price index (ECWPI80) .02 .00 .00 1.00 .01 
Japan wholesale price index (JAWPIBO) .03 .00 .00 1.00 .02 
Africa consumer price index (AFCPI67) .03 .00 .02 .98 .01 
Asia and Oceania consumer price index (OACPI67R) .03 .00 .00 1.00 .01 
Rest of the World consumer price index (RWCPI6N) .03 .00 .20 .80 .01 
Exchange Rates 
Cruzeiro/$ spot rate (XOBZUSA) .08 .00 .00 1.00 .03 
Canadian $/$ spot rate (XOCAUSA) .02 .00 .00 1.00 .01 
Canadian $/$ expected rate (FXCAUS) a .00 .00 1.00 .08 
DM/$ spot rate (XOGMUSA) .03 .00 .00 1.00 .01 
DM/$ expected rate (FXGMUS) .03 .00 .00 1.00 .01 
Yen/$ spot rate (XOJAUSA) .04 .02 .06 .92 .01 
Yen/$ expected rate (FXJAUS) .01 .00 .04 .96 .01 
French Franc/$ spot rate (XOFRUSA) .04 .04 .10 .86 .02 
British Pound/$ spot rate (XOUKUSA) .03 .00 .00 1.00 .01 
Indian Rupee/$ spot rate (XOINUSA) .04 .02 .06 .92 .02 
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endogenous variables in the model, implying the absence of systematic 
errors in the model simulation. 
The variance proportion (U^) values are also close to zero (3. 1 0 )  
for all the model variables with the following exceptions; USSOYMEC, 
ECSOYGCA, BZSOYPFA, BZSOMPWA and BZSOOPWA. This is not troublesome 
because each of these five variables is calculated as a residual in the 
model and their values are small compared to the values of the variables 
from which they are calculated. This means that any small fluctuation in 
the variables on the right-hand side of the equation can mean relatively 
large fluctuations in the smaller variable on the left-hand side. Hence, 
the values suggest the goodness of fit of the model simulation in the 
sense that they indicate a strong ability of the model to replicate the 
degree of variability in the variable of interest. 
Finally, as can be seen in Table 4 . 3 ,  the values of Theil's 
inequality coefficient are all close to zero, implying that the simulated 
values track very closely the actual values of each of the model 
endogenous variable. 
In summary, the estimated model provides statistically significant 
coefficients that are consistent with the expectations of economic 
theory. The results of the dynamic simulation of the model indicates 
that model is capable of depicting the behavior of the endogenous 
variables quite accurately. The model appears to provide a sound founda­
tion for further empirical analysis to be conducted in the next chapter. 
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CHAPTER V. DYNAMIC SIMULATION ANALYSIS 
OF U.S. MONETARY POLICY AND 
WORLD SOYBEAN MARKETS 
This chapter investigates the likely effects of a change in U.S. 
monetary policy on the world soybean and products market using dynamic 
simulation and multiplier analysis. In general, there are at least two 
numerical methods for computing dynamic multipliers: 1) changing a given 
exogenous variable (Xj) by a given amount (ô) in each period of the 
sample or 2) adding 6 to Xj in just one period and then removing it. The 
first is generally referred to as "a sustained change" and the latter as 
a "shock". The effect on the solutions for the set of endogenous 
variables (Y) can be measured in each period (impact multipliers) and 
summed over time (cumulative multipliers). 
In this study, the dynamic model is first solved from fixed initial 
conditions for the given time path assigned to the set of exogenous 
variables to generate a baseline solution for the set of endogenous 
variables (Y^). Second, the procedure is repeated except that one 
element of the X (Xj) matrix is replaced by Xj + 6 over the entire 
simulation period where Xjis the growth rate in the U.S. money supply. 
This generates a new simulation path for the set of endogenous variables 
in the dynamic system (Y^) over time. For any point in time, the spreads 
between the two paths (baseline and simulation) as a fraction of the 
change (6) are dynamic multipliers at that point 
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dynamic multiplier = (Y^  - Y^ ) / ô = / ô . 
To quantitatively examine the impact of U.S. monetary policy on 
world soybean markets, five baseline simulations are first calculated 
over the sample period using the world soybean model. In the first 
baseline simulation, the quantities and prices of both soybeans and 
products as well as the general price levels in each country are 
endogenous in the model. This is the most general case. 
In the second baseline simulation, the general price levels in each 
country are exogenized. This is done to allow an examination of the con­
sequences of focusing only on the money-supply-to-exchange rate linkage 
between monetary policy and world agricultural markets. Because a change 
in monetary policy affects not only the exchange rate, but also general 
price levels worldwide, a failure to explicitly incorporate the latter 
relationship into the analysis could lead to an overstatement of any real 
effects of monetary policy. Most previous analyses of the effects of 
money supply on U.S. and world agricultural markets, including, for 
example. Chambers and Just and Denbaly and Williams, have ignored the 
general price effects of monetary policy. 
In the third baseline simulations, only the supply, demand, and 
prices of soybeans are endogenous. The world markets for soymeal and 
soyoil, as well as general price levels in all countries, are exogenized. 
The fourth and fifth baseline simulations are similar except the world 
markets of only soymeal and soyoil, respectively, are endogenous. Those 
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simulations will allow an examination of the joint product effects of a 
change in U.S. monetary policy. 
The first of the five scenarios is the general case. The second 
excludes the general price effects. The third, fourth, and fifth exclude 
the general price and joint product effects. Before presenting the 
dynamic simulation results, some clarification about these simulations 
may be necessary. First, the monetary policy change in each case is 
evaluated only during the flexible exchange rate regime (1971-1982) 
because monetary policy had no direct influence on the value of the 
exchange rate during the fixed exchange rate regime prior to 1971. 
Second, because the Federal Reserve Open Market Committee conducts 
monetary policy by altering the money supply growth rate, a sustained 
change in the growth rate of money supply is simulated as opposed to a 
sustained change or a one-period shock in the level of money supply as 
has commonly been done (e.g.. Chambers and Just). Increasing the growth 
rate of U.S. money supply (Ml) one percentage point in every year from 
1971 to 1982 induces a compounding effect on the endogenous variables. 
That is, the consequent changes in the endogenous variables in any period 
include the dynamic effects of the increase in the money supply of all 
previous periods. 
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Tables 5.1 and 5.2 present the dynamic point elasticities^  and 
2 
selected dynamic impact multipliers, respectively, corresponding to the 
five scenarios discussed above for the major endogenous variables in the 
model. However, due to space considerations. Table 5.2 gives dynamic 
multipliers for only limited number of selected endogenous variables. 
Dynamic money supply growth elasticities of real prices of soybeans and 
products under the first two scenarios are provided in Table 5.3. 
The implications of the dynamic responses of the major endogenous 
variables in the model to the monetary policy change are first discussed 
for the general case (Scenario 1) by region in the model. Then, the 
dynamic response of the those variables in Scenario 2 (exogenous general 
price levels) are compared to the general case. Then the dynamic 
responses of those variables in Scenario 3 through 5 (exogenous joint 
product effects) are compared to those in Scenario 2. As discussed in 
Chapter III, the expected initial impact of an expansionary U.S. monetary 
policy is an increase in U.S. exports of soybeans and products and an 
The dynamic point elasticity for a particular endogenous variable 
is calculated as 
(Y= - Y^)/Y^ 
rat 
b s 
where Y^  and Y^  are the baseline and 
simulated values, respectively, of the endogenous variable Y at time t 
and is the change in the growth rate of money supply (Ml) at time t 
"ML-ML 
and g 
mt 
2r 
t t-1 
N t-1 
Dynamic impact multipliers of a particular endogenous variable Y^  
in each year are calculated as (Y® - Y^ ), where Y^  and Y^  are the 
baseline and simulated values, respectively, of the endogenous variable Y 
at time t. 
%ble 5.1. Dynamic elasticities for a one percent sustained increase in the U.S. nmey siçply growth rate for 
world soybean and products markets, (1971-1982)^  
Years 
Description 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
U.S. 
Planted acreage 1) .00 .03 .18 .62 .63 .79 .88 1.49 1.08 2.10 1.31 3.16 
2) .00 .10 .38 1.04 1.15 1.71 2.21 2.92 1.92 3.26 3.74 5.57 
3) .00 .07 .28 .79 1.03 1.45 1.95 2.38 2.14 2.48 3.77 5.42 
4) 
5) 
Crush nargln 1) 1.51 3.70 3.84 7.88 --74.04 18.55 b 19.23 21.67 30.84 2.55 39.45 
2) .16 .73 .65 2.51 --32.58 7.71 b 9.51 8.96 6.35 -1.01 4.30 
3) -.46 -4.81 -1.63 -3.65 - 70.64 • -11.55 -62.52 -1.78 -10.37 -141.72 88.56 -55.76 
4) 
5) 
Crush 1) .05 .14 .46 .96 1.08 1.25 1.57 2.13 1.92 2.65 1.96 3.58 
2) .02 .08 .40 .77 .80 1.12 1.58 2.30 1.85 2.30 2.50 3.66 
3) -.05 -.18 -.53 -.12 -.32 .03 -.10 1.04 .74 .59 .63 -.25 
4) 
5) 
Crush c^ acity 1) .00 .00 .00 1.00 .02 .09 .25 .45 .75 1.07 1.49 1.84 
2) .00 .00 .00 .00 .01 .04 .14 .29 .52 .82 1.24 1.68 
3) .00 .00 .00 .00 .00 -.01 .02 .07 .17 .31 .54 .86 
4) 
5) 
I^n this table — = exogenous in this simulation scenario. 
"^^ Ihis statistic is not meaningful because the variations of the simulated from baseline values for this 
variable is from small positive to snail negative nunbers or vice versa in this year. 
Table 5.1. Continued 
Years 
Descripticn 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
U.S. 
Soybean stock 1) -.28 -2.21 -4.80 -.67 -.74 .02 -2.69 2.65 -.08 3.10 -.87 5.07 
2) -.34 -2.2 -4.41 -.81 -1.40 -.51 -3.58 3.63 -.02 1.85 .62 6.34 
3) -.19 -1.19 -4.76 -1.23 -1.28 -.54 -1.76 2.38 2.27 .85 .47 -2.31 
4) 
5) 
Sqymeal production 1) .05 .14 .46 .96 1.08 1.25 1.57 2.13 1.92 2.65 1.96 3.58 
2) .02 .08 .40 .77 .80 1.12 1.58 2.31 1.85 2.31 2.50 3.66 
3) 
4) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
5) 
Snympal di sappearanœ 1) -.02 -.16 -.53 -.20 -.43 -.42 -.73 -.12 -.69 -.05 -.94 .12 
2) -.06 -.20 -.60 -.30 -.50 -.44 -.80 .05 -.68 -.08 -.52 .52 
3) 
4) -.07 -.29 -1.01 -.95 -1.06 -1.07 -1.63 -1.26 -1.44 -1.30 -1.76 -1.78 
5) 
Soymeal stock 1) .04 .22 .78 .41 .83 1.32 2.24 2.63 3.10 3.47 3.90 4.29 
2) .04 .20 .80 .40 .76 1.23 2.24 2.68 3.12 3.32 4.03 4.28 
Jj 
4) .04 .19 .69 .30 .55 .74 1.21 1.29 1.35 1.33 1.57 1.68 
5) 
Sqyoil production 1) .05 .14 .46 .96 1.08 1.25 1.57 2.13 1.92 2.65 1.96 3.58 
2) .02 .08 .40 .77 .80 1.12 1.58 2.31 1.85 2.30 2.51 3.66 
3) 
4) 
5) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
Table 5.1. Contiiiiied 
Years 
Descriptiai 1971 1972' 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
U.S. 
Sqyoil dis^ jpearance 1) -.05 -.10 -.19 -.35 -.41 -.28 -.59 -.57 -.97 -.60 -1.38 -.66 
2) -.04 -.10 -.29 -.46 -.73 -.61 -1.08 -1.00 -1.57 -1.46 -1.97 -1.29 
3)— — — — — — — — — — — — 
4) - - - - - - - - - - - -
5) -.05 -.18 -.53 -.95 -1.23 -1.01 -1.50 -1.78 -1.88 -1.94 -2.10 -1.88 
Sqyoil stock 1) .08 . 55 2.68 3.55 4.92 4.19 10.66 11.23 11.13 9.34 5.35 10.87 
2) .02 .30 2.14 3.22 4.02 3.93 12.27 13.85 12.36 8.40 6.71 13.74 
3 ) _ _  —  —  —  —  —  —  —  —  —  —  
4)— - — - — - — — - - - -
5) -.08 -.16 -.53 -.32 . 82 1.34 1.91 1.39 1.71 2.08 1.97 3.64 
Sqj^ jean net ejçort 1) • -.03 .20 .82 1.17 1,82 1.95 2.22 2.37 2.53 2.97 3.55 4.00 
2) .06 .34 .88 1.38 2.60 2.79 3.12 3.17 3,19 4.80 6.20 6.67 
3) .15 .61 1.88 2.19 4.13 3.89 4.63 4.04 4,30 5.50 8.36 14.20 
5)- - - - - - - - - - - -
Sqyneal net export 1) .23 1.15 3.44 3.58 5.60 6.21 10.90 7.59 8.81 9.30 10.86 11.33 
2) .20 1.00 3.43 3.17 4.82 5.81 11.08 7.75 8.53 8.19 11.84 10.63 
3)— — — — — — — — — — — — 
4) .18 .91 2.87 2.10 3.73 2.96 5.39 3.36 3.46 3.33 4.81 4.81 
5 ) _ _  -  -  -  -  -  —  -  -  -  -
Sqyoil net export 1) .37 1.19 3.79 7.05 10.62 11.61 10.81 10.04 13.63 12.52 20.47 20.00 
2) .21 .86 4.05 6.12 11.35 12.42 12.38 11.75 16.32 14.91 25.30 22.78 
3 ) - _  -  -  -  -  -  -  -  -  -  -
4)- - - - - - - - - - - -
5) .25 .89 3.16 4,76 9.32 6.18 6.58 6.41 7.23 6.06 8.91 8.82 
Table 5.1. Ccntinued 
Years 
Description 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
E.G. 
Cnish nargin 1) 1.74 5.99 9.37 9.81 2.95 38.84 -40.38 14.20 20.40 28.37 -6.6 50.33 
2) -.20 -.27 -1.54 -2.99 .21 14.41 -36.27 3.71 4.11 -.38 -11.86 .01 
3) 2.45 32.51 25.19 19.64 69.84 45.19 -219.38 44.33 136.77 55.88 -53.74 -7.29 
4) 
5) 
Crudi 1) .05 .08 .35 .14 -.08 .22 .32 .14 .11 .17 .32 .24 
2) -.02 -.01 -.08 -.07 .01 .10 .23 .09 .05 .00 .23 .00 
3) .13 .40 1.27 1.04 1.41 1.22 1.59 1.24 1.26 .95 1.38 -.14 
4) 
5) 
Sqjmeal production 1) .05 .08 .36 .14 -.08 .22 .32 .14 .11 .17 .32 .24 
2) -.02 -.01 -.08 -.07 .01 .10 .23 .09 .05 .00 .22 .00 
3) 
4) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
5) 
Snympal di.vippearanœ 1) .21 .41 1.25 .92 .86 .95 1.18 .91 .95 1.00 1.04 1.35 
2) .04 .15 .67 .60 .56 .61 .78 .67 .69 .74 .98 1.28 
3) 
4) .02 .10 .46 .29 .30 .28 .47 .26 .29 .26 .45 .39 
5) 
Scyoil production 1) .05 .08 .35 .14 -.08 .22 .32 .14 .11 .17 .32 .24 
2) -.01 -.01 -.08 -.07 .01 .10 .23 .09 .05 .00 .23 .00 
3) 
4) 
5) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
Table 5.1. Continued 
Years 
DescriptiŒi 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Sqyoil disappearance 1) .46 .88 1.65 2.88 2.70 2.41 2.96 3.02 2.67 2.28 2.39 2.45 
2) .09 . 29 . 87 1.54 1.98 1.13 1.38 1.65 1.39 1.03 .88 1.13 
3 ) —  _  —  —  —  —  —  —  —  —  —  —  
4; 
5) .07 .21 .65 1.07 1.38 .59 1.00 1.04 .81 .62 .75 .74 
Sqybean net dnport 1) .05 .08 .36 .14 -.08 .22 .31 .14 .11 .17 .31 .23 
2) -.02 -.01 -.08 -.07 .01 .10 .23 .09 .05 .00 .23 .00 
3) .13 .40 1.27 1.04 1.43 1.21 1.56 1.22 1.25 .94 1.34 -.13 
4) 
5) 
SqyriEal net inport 1) .41 .93 5.02 3.27 2.91 2.35 3.36 2.15 2.23 2.06 1.99 3.07 
2) .11 .40 3.88 2.62 1.79 1.57 2.13 1.61 1.65 1.70 1.98 3.20 
3) 
4) .00 .24 1,79 1.15 1.01 .85 1.39 .73 .78 .65 .98 .97 
5) 
Sqyoil net ejçort 1) 12,99 -2.30 -4.10 • -14.03 -9.04 -12.22 -8.03 -10.14 -8.97 -24.02 -5.13 -7.47 
2) 
3) 
2,56 -.92 -3.31 -8.78 -5.68 -5.86 -3.65 -5.63 -4.72 -11.36 -1.47 -3.96 
4) 
5) b -.72 -3.52 -6.27 -3.70 -3.05 -5.05 -3.06 -2.62 -3.78 -2.56 -2.44 
Japan 
Crush nargin 1) .48 . 64 1.95 2.05 1.58 2.76 13.36 5.23 4.89 4.41 8.02 9.04 
2) .03 ,06 -.32 .05 1.93 1.34 12.26 2.16 1,32 -.36 14.34 -2.89 
3) ,05 1.60 5.34 12.91 16.05 13.81 69.92 24.96 42.73 19.51 96.50 -.98 
4 ) -  -  -  -  -  -  -  -  -  -  -  -
5 ) -  -  —  -  -  -  -  -  -  -  —  -
Table 5.1. Continued 
Years 
Descriptioi 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Japan 
Crush 1) 
2) 
3) 
4) 
5) 
Soybean stock 1) -.43 .41 4.50 11.29 5.65 6.35 11.71 4.92 6.99 5.58 4.30 5.42 
2) -.13 2.14 7.89 13.70 8.50 8.52 18.13 6.80 10.94 5.71 8.06 7.25 
3) .05 2.22 10.89 13.37 9.91 8.48 17.74 7.61 10.36 6.02 8.87 -.06 
4) 
5) 
Soymeal production 1) -.02 -.02 .00 -.03 -.03 -.02 .02 .00 -.01 -.02 .01 .02 
2) .00 .00 -.02 .00 .03 .02 .04 .02 .01 .00 .16 -.07 
3) 
4) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
5) 
Sqyraeal 1) .04 .12 .28 .45 .61 .70 .52 .66 .75 .96 .58 1.16 
dis^ jpearance 2) -.01 .08 .45 .53 .70 .70 .71 .79 LOG .87 .93 1.63 
3) 
4) -.02 .03 .32 .28 .41 .35 .46 .35 .46 .35 .48 .59 
5) 
Soynneal ending 1) .02 .39 .55 .79 1.63 2.14 3.16 2.20 2.66 3.36 2.47 3.29 
stock 2) -.04 .38 .98 1.06 2.26 2.47 4.73 2.96 3.99 3.44 4.48 5.00 
3) 
4) -.08 .14 .73 .60 1.26 1.21 3.14 1.37 1.68 1.43 1.89 2.09 
SI 
-.02 -.02 .00 -.03 -.03 -.02 .02 .00 -.01 -.02 .01 .03 
.00 .00 -.02 .00 .03 .03 .04 .02 .01 .00 .16 -.07 
.00 .03 .24 .69 .41 .26 .25 .23 .23 .19 1.33 -.03 
Table 5.1. Continued 
Years 
Description 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Japan 
Sqyoil production 1) -.02 -.02 .00 1 S
 
-.03 -.02 .02 .00 -.01 -.02 .01 .02 
2 )  .00 .00 -.02 .00 .03 .03 .04 .02 .01 .00 .16 -.07 
3) 
4) 
5) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
Sqyoil disappearance 1) .01 .07 .11 .12 .34 .30 .25 .30 .27 .41 .26 .41 
2) .00 .03 .12 .13 .25 .22 .22 .25 .22 .23 .17 .25 
3 ) _ _  —  —  —  —  —  —  —  —  —  —  
4 ) _ _  -  -  -  -  —  —  -  -  —  —  
5) .00 .02 .09 .09 .18 .13 .17 .17 .15 .15 .15 .18 
Sqyoil ending stock 1) -.01 -.01 .00 -.01 -.01 -.01 .03 .01 .00 -.02 .01 .02 
2) .00 .00 -.01 .01 .01 .02 .05 .03 .02 .01 .12 -.02 
3)— — — — — — — — — — — — 
4 ) _ _  -  -  -  -  —  —  -  -  -  -
5) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
1) -.04 .04 .42 .20 -.17 .19 .23 -.02 . 05 .13 -.35 . 44 
2) -.01 .12 .56 .25 -.07 .18 .45 -.09 .19 -.21 .29 .14 
3) .01 .16 .87 .71 .31 .27 .69 .01 .45 -.17 1.41 -1.24 
4 ) - _  -  -  -  -  -  —  -  -  —  -
5 ) _ _  -  -  -  -  -  -  -  -  -  -
1) 1.49 -7.59 2.33 b -14.69 10.18 4.49 4.72 16.64 9.93 5.25 24.41 
2) -.51 -2.71 4,50 31.52 -18.76 9.11 6.55 5.37 24.18 7.94 8.16 48.29 
3)— — — — — - — — - — — — 
4) -.79 -1.82 3.06 13.16 -7.60 4.86 4.39 2.59 7.83 2.65 7.89 11.76 
5 ) _ _  -  -  -  -  -  —  -  -  -  -
Soybean net inport 
Sqyneal net inport 
Table 5.1. Coitinued 
Years 
Description 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Japan 
Scyoil net dnport 1) .78 -2.03 -2.26 -5.74 5.19 11.29 10.03 3.88 -8.45 -3.16 3.01 b 
2) -.05 -.65 -2.27 -5.37 3.06 6.67 8.54 2.91 -6.4 -1.77 .23 b 
3) — - — - — — - — — - — -
5) -.11 -.65 -1.87 -4.54 3.16 5.52 4.80 2.52 -4.38 -1.39 3.25 12.96 
Harvested acreage 1) .00 -.09 -.21 -.10 -.68 -1.15 -1.75 -2.17 -3.43 -3.71 -5.32 -4.66 
2) .00 -.19 -.48 -.74 -1.42 -2.00 -2.72 -3.40 -5.18 -5.65 -6.65 -6.97 
3) .00 -.21 -.55 -.91 -1.52 -2.20 -2.93 -3.78 -5.11 -6.18 -6.71 -7.12 
4) — - — - — - - - - - — -
5) - - — - - - - - - - - -
Crush nargin 1) .44 1.14 2.72 2.48 4.08 5.24 17.71 11.11 10.76 16.58 4.16 17.07 
2) -.25 -.20 -1.6 . 24 2.83 1.43 11.59 4.21 2.04 -1.76 5.35 -5.14 
3) 1.06 3.92 2.09 2.02 11.39 10.23 28.59 23.48 30.53 76.18 48.14 -18.64 
4) — - — - — - - - - - - — 
5 ) _ _  -  -  -  -  -  -  -  -  -  -
Crush 1) 0.0 -.01" -.05 -.03 -.12 -.22 -.23 -.64 -.89 -1.06 -1.69 -1.21 
2) 0.00 -.03 -.12 -.17 -M -.39 -.37 -1.0 -1.35 -1.63 -2.11 -1.82 
3) 0.00 -.03 -.12 -.19 -1.13 -.40 -.37 -1.08 -1.35 -1.74 -2.14 -1.89 
4)- - - - - - - - - - - -
5) - - - - - - - - - - - -
Soybean stock 1) .07 .26 -.20 1.75 2.83 3.67 4.6 2.46 6.51 3.37 -1.54 1.01 
2) .14 .61 1.54 2.60 3.41 4.49 6.97 3.57 9.82 1.76 -.55 .72 
3) .14 .65 2.42 2.48 2.68 4.01 7.22 3.57 9.90 1.34 -.59 -7.13 
4)- - - - - - - - - - — -
5)- - - - - - - - - - - -
Table 5.1. ContinLied 
Years 
Descriptiai 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Canada 
Sqymeal production 1) 0.0 -.02 -.05 -.03 -.12 -.22 -.23 -.64 -.89 -1.06 -1.69 -1.21 
2) 0.0 -.03 -.12 -.17 -.44 -.39 -.37 -1.00 -1.35 -1.62 -2.11 -1.82 
3 ) _ _  —  -  —  —  —  —  -  —  —  —  
4) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5) - - - - - - - - - - - -
Scijîœal disappearance 1) .12 .21 -.15 1.08 .33 . 45 .59 .93 .76 1,44 .61 2.22 
2) .19 .38 .63 .85 . 58 .79 1.06 .155 1.32 1.90 1.79 3.56 
3 ) - _  —  -  —  —  -  -  -  —  —  -
4) .15 .24 .13 .0 -.09 -.08 .03 -.11 -.09 -.13 -.17 -.27 
5)- - - - - - - - - - - -
Sqyoil production 1) 0.0 -.02 -.05 -.03 -.12 -.22 -.24 -.64 -.89 -1.06 -1.69 -1.21 
2) 0.0 -.03 -.12 -.17 -.44 -.39 -.37 -1.0 -1.35 -1.62 -2.11 -1.82 
3 ) _ _  —  —  —  —  -  —  -  —  —  -
4)- - — - — — — — — — — — 
5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Sqyoil disappearance 1) .5 .97 1.81 2.49 4.54 3.51 3.61 4.92 5.82 5.03 2.67 4.08 
2) .37 . 56 1.33 .165 1.36 .92 1.1 1.98 1.33 . 87 -.83 .22 
3 ) - _  -  -  -  -  -  -  -  -  -  -
4) - - - - — — - - - - - -
5) .32 . 40 .64 .65 . 36 -.13 .10 -.03 -.44 -.77 -1.41 -1.41 
Sqyoil stock 1) .06 .12 . 20 .57 1.29 .74 .48 .19 -.59 -.32 -1.22 -1.0 
2) .1 .15 .43 .85 .45 .05 .05 -.46 -1.66 -.90 -1.81 -1.77 
3) - - - - - — - - - - - -
4)- — - — — — — - - - — -
5) .09 .13 .30 .42 .31 .02 .04 . 00 -.18 -.11 -.21 -.19 
Table 5.1. Continued 
Years 
Description 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Canada 
Soybean net inport 1) .02 .05 .11 .28 .37 .72 .73 2.98 3.47 4.25 9.84 5.58 
2) .03 .12 .38 .67 .37 1.24 1.18 4.60 5.28 6.15 13.07 7.92 
3) .04 .14 .49 .77 -.82 1.45 1.37 4.98 5.66 6.47 13.91 7.04 
4) 
5) 
SqynEal net inport 1) .59 3.78 -.41 5.06 1.35 1.88 2.18 3.35 3.18 5.91 6.79 10.63 
2) .86 6.23 2.50 4.43 2.78 3.24 3.85 5.55 5.19 8.31 12.34 17.07 
3) 
4) .60 5.91 .48 -.01 -.30 -.25 .11 -.30 -.20 -.34 —.64 -1.01 
5) 
Soyoil net inport 1) 7.15 10.23 -9.98 8.18 31.4 15.07 16.89 56.2 b 65.4 -53.87 124.98 
2) 5.21 6.29 -7.35 5.86 12.36 5.03 6.40 33.69 b 23.89 -21.84 59.22 
3) 
4) 
5) 4.4 7.23 -2.65 2.43 2.79 -.53 .45 -.41 -5.72 -5.31 34.89 26.86 
Brazil 
Harvested acreage 1) 0.0 -.06 -.11 -.24 .37 -.29 -.43 -.47 -.89 -.87 -1.48 -1.02 
2) 0.0 -.20 -.58 -1.08 -1.78 -2.67 -3.57 -4.62 -5.96 -7.03 -8.25 -9.56 
3) 0.00 -.21 .60 -1.15 -.182 -2.78 -3.69 -4.82 -6.06 -7.34 -8.51 -9.98 
4) 
5) 
Crush nargin 1) .19 .42 -3.26 .40 -.44 .57 1.48 1.65 -.21 2.50 -16.3 1.32 
2) .68 2.77 -10.53 2.39 2.0 2.36 16.99 5.0 14.57 3.82 56.33 -1.59 
3) .97 2.39 -58.33 6.79 6.45 5.13 10.08 6.85 12.65 10.70 24.55 9.60 
4^  
5) 
Table 5.1. Ccntinued 
Years 
Description 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Brazil 
Crush 1) .02 .02 .14 .01 -.12 -.17 -.26 -.26 -.01 -.1 .20 .43 
2) .08 .13 .41 -.01 -.42 -.89 -1.65 -.157 -1.70 -.79 -1.12 .35 
3) .10 .19 .66 .24 -.01 -.39 -1.37 -1.15 -1.37 -.05 .68 23.1 
4) 
5) 
Cnjsh rapacity 1) 0.0 .04 .05 .15 .1 -.14 -.16 -.12 .20 .09 .60 -1.17 
2) 0.0 .12 .30 .52 .35 -.13 -.51 -.40 .06 1.14 1.01 6.46 
3) 0.0 .16 .39 .80 .88 .57 .15 .27 .62 1.88 3.36 10.38 
4) 
5) 
Soybean stock 1) .08 .04 .14 -.05 -.28 -.12 -.15 -.18 -.49 -.56 -1.17 -1.13 
2) .26 .33 .45 -.13 -.81 -.85 -1.06 -2.0 -3.26 -5.01 -6.24 -9.95 
3) .25 .33 .54 -.18 -.81 -.89 -1.10 -2.09 -3.32 -5.21 -6.43 -10.60 
4) 
5) 
Sqyneal production 1) .02 .02 .01 .01 -.12 -.17 -.26 -.26 -.01 -.1 .21 .43 
2) .08 .13 .41 -.01 -.42 -.89 -1.65 -1.57 -1.70 -.79 -1.12 .35 
3) 
4) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5) 
Sqymeal disappearance 1) .06 .09 -.02 .01 -.02 -.01 -.02 .02 -.01 -.03 -.04 .06 
2) .20 1.02 .13 .19 .27 .22 .19 .17 .20 .15 .26 .30 
3) 
4) .18 .92 .10 .11 .18 .13 .14 .09 .11 .07 .15 .13 
Table 5.1. Continued 
Years 
Description 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Brazil 
Sqjîieal stock 1) .02 .02 .1 .03 -.08 -.15 -.23 -.25 -.09 -.03 .07 .15 
2) .08 .15 .41 .11 -.26 -.71 -1.38 -.149 -1.62 -.36 -.69 -.10 
3) 
4) .02 .03 .05 .03 .02 .02 .02 .01 .02 .00 .01 .01 
5) 
Sqyoil production 1) .02 .02 .14 .01 -.12 -.17 -.26 -.26 -.01 -.1 .21 .43 
2) .08 .13 .41 -.01 -.42 -.89 -1.65 -1.57 -1.70 -.79 -1.12 .35 
3) 
5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Sqyoil disqpearance 1) .02 .05 .18 .18 .16 .02 -.1 -.06 .37 .34 .96 1.60 
2) .08 .22 .63 .72 .97 .86 -.15 .53 .62 2.76 2.50 7.44 
3) 
4) 
5) .00 .00 0.0 .00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Soybean faun price 1) -.20 —.2 -.49 -.49 .15 -.56 -.26 -.54 -.21 -2.29 1.09 -3.43 
2) -.69 -1.29 -1.87 -2.66 -3.51 -3.87 -4.68 -5.98 -5.53 -6.44 -7.18 -8.94 
3) -.70 -1.35 -2.03 -2.58 -3.77 -3.93 -4.98 -5.71 -6.30 -6.35 -7.83 -6.07 
4) 
5) 
Soiymeal \Aiolesale 1) -.03 -.02 .05 -.03 .04 .02 .07 -.09 .04 -.19 .21 -.32 
price 2) -.10 -.20 -.43 -.44 -.50 -.48 -.70 -.68 -.94 -1.02 -1.37 -1.56 
3) 
4) -.09 -.18 -.33 -.27 -.33 -.28 -.49 -.35 -.51 -.49 -.80 -.67 
Table 5.1. Continued 
Years 
Description 1971 1972 1973 1974 1975 1975 1977 1978 1979 1980 1981 1982 
BraTn'l 
Sqyoil vix)lesale 1) -.03 -.05 -.23 -.23 -.21 -.03 .13 .08 -.48 -.45 -1.23 -2.05 
price 2) -.10 -.29 -.82 -.93 -1.25 -1.12 .19 -.68 -.81 -3.50 -3.18 -8.95 
3) — - — — — — — — — — — — 
4 ) - _  —  -  —  —  —  —  -  -  -  -
5) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
Sqybean net export 1) -.3 -.24 -.48 -.53 -.77 -.70 -1.54 -3.18 b -13.21 b -10.08 
2) -1.04 -.95 -2.03 -2.73 -3.95 -7.82 -16.82 -40.70 b -94.92 b -65.46 
3) -1.05 -1.22 -2.80 -3.31 -4.52 -8.14 -13.49 -44.68 b b b -112.29 
4)- - — - — - — — - — — — 
5 ) _ _  —  -  -  -  -  -  -  -  -  -
Sqymeal net ejçort 1) .01 .02 . 24 . 00 -.14 -.20 -.31 -.33 .00 -.16 .25 .55 
2) .04 .08 . 50 -.08 -.57 -1.1 -2.02 -2.05 -2.31 -1.21 -1.40 .33 
3) - — — - — - - - - - — -
4) —.04 —.05 —.06 —.04 —.04 —.03 —.03 —.02 —.04 —.03 —.04 —.04 
5 ) _ _  -  -  -  -  -  -  -  -  -  -
Sqyoil export quota 1) 0.00 -7.19 . 45 -1.78 -.51 -.31 -.59 -.65 -1.53 -1.0 -1.28 -1.32 
2) 0.0 -20.42 2.20 -7.91 -2.40 -2.90 -4.75 -5.90 -11.36 -7.90 -7.95 -10.3 
3) - - - - - - - - - - - -
5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Africa 
Soyoil dis^ jpearance 1) -.13 . 07 .98 2.2 2.73 3.77 4.27 5.49 6.08 7.00 7.16 9.08 
2) .09 .40 1.10 1.90 2.07 2.29 3.09 3.23 2.94 2.94 1.98 2.28 
3) — — — — — — — — — — — — 
4) - - — - - - - - - - - -
5) .07 . 27 . 79 1.29 1.40 1.29 2.08 1.94 1.84 1.73 1.44 1.37 
Table 5.1. Ccntinued 
Years 
Description 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Africa 
Sqyoil net inport 1) -.13 .07 1.05 2.26 2.79 3.89 4.47 5.70 6.43 7.46 7.49 9.51 
2) .10 .40 1.18 1.95 2.12 2.36 3.22 3.36 3.11 3.12 2.07 2.39 
3 ) _ _  -  -  -  -  -  -  —  -  —  -
4) - - - - - - - - - - - -
5) .07 .28 .85 1.32 1.43 1.33 2.17 2.02 1.94 1.84 1.51 1.44 
Asia & Qcpairia 
Sqyoil disappearance 1) -.21 -.18 .11 .52 1.52 2.6 3.48 4.68 5.41 7.62 7.38 9.41 
2) .02 .20 .84 2.13 3.11 4.16 5.15 6.76 7.63 8.64 8.67 10.00 
3) — — — — — — — — — — — — 
4) - — - - - - - — — - — -
5) -.02 .03 .30 .96 1.43 1.61 2.21 2.78 3.14 3.42 3.55 3.78 
Sqyoil net import 1) -.21 -.18 .11 .52 1.52 2.6 3.48 4.68 5.41 7.62 7.38 9.41 
2) .02 .20 .84 2.13 3.11 4.16 5.15 6.76 7.63 8.64 8.67 9.99 
3) - — — — — — — - — — — -
4) — — — — — — — — — — — -
5) -.02 .03 .30 .96 1.43 1.61 2.21 2.78 3.14 3.42 3.55 3,78 
Rest-of-the Wbrld 
Soybean net inport 1) -.20 . 56 1.50 2.56 5.72 5.37 6.81 8.58 9.33 6.67 9.88 8.90 
2) .26 1.00 1.63 2.25 4.13 2.90 4.19 5.95 4.90 3.16 4.79 4.79 
3) .30 1.1 1.97 2.14 4.49 2.92 4.48 5.70 5.55 2.88 4.88 -.62 
4) - - - - - - - - — - - -
5 ) _ _  -  -  -  -  -  -  -  -  -  -
Sqyoil producticn 1) -.20 . 56 1.50 2.56 5.72 5.37 6.81 8.58 9.33 6.67 9.88 8.90 
2) .26 1.00 1.63 2.25 4.13 2.90 4.19 5.95 4.90 3.16 4.79 4.79 
3)_ — — _ — - — — — — 
4) - - - - - - - - - - - -
5) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Table 5.1. Ccntinued 
Years 
Descriptim 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Rest-of-the-Warld 
Sqyoil dis^ pearance 1) -.22 .19 1.18 1.36 2.16 2.45 3.00 3.61 5.62 3.16 4.55 4.44 
2) .17 .50 1.20 1.27 1.51 1.40 1.51 1.86 2.29 1.06 1.07 1.32 
3)— — — — — — — — — — — -
4) — — — — — — — — — — — — 
5) .12 .36 . 89 .88 1.04 .75 1.09 1.12 1.42 .64 .92 .79 
Sqjœal production 1) -.20 .56 1.50 2.56 5.72 5.37 6.81 8.58 9.33 6.67 9.88 8.90 
2) .26 1.00 1.63 2.25 4.13 2.90 4.19 5.95 4.90 3.16 4.79 4.79 
3) — — — — — — - — — — — — 
4) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5)- - — - - - - — — - - -
Sqymeal di'fyippearance 1) -.25 .47 1.66 2.16 3.64 3.75 4,64 6.53 7.60 6.95 6.88 8.73 
2) .27 1.07 1.88 1,94 2.82 2.75 2.99 4.91 4.43 4.23 4.21 6.00 
3) — — — — — — - - — — — -
4) ,16 .70 1.28 0.93 1.48 1.27 1,77 1,75 1.95 1.49 1.88 1.68 
5) - - - - - - - - - - - -
1) -.29 .38 1.80 1.90 2.68 3.32 3.65 5.44 6.66 7.18 5.66 8.59 
2) .27 1.14 2.08 1.74 2.23 2.65 2.44 4,35 4.17 5.15 3.97 6.94 
3) — — — - — — — - — - — — 
4) .29 1.29 2.44 .150 2.23 2.15 2.87 2.63 2.92 2.64 2.78 2.89 
5)- - - - - - - - - - - -
1) -.24 -.18 . 49 -1.66 -1,01 -1.79 -1,47 -3.37 -5.41 -3.33 -3,6 -8.67 
2) 0.01 .01 .26 -1.15 -.76 -1.82 -1.58 -3.86 -5.38 -2.8 -4.59 -8.75 
3) — — — - — — - - - — — — 
4) - - - - - - - - - - - -
5) .37 ,67 3,16 2,89 2.04 2.42 3.03 2.41 5.23 1.68 2.72 2.83 
Sqymeal net dnpart 
Sqyoil net inport 
Table 5.1. Craitinued 
Years 
Descriptim 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Soybean & Product Price Linkages 
U.S. soybean farm 1) 1.12 2.46 4.31 4.50 6.0 7.07 8.85 8.01 11.81 9.59 16.54 10.18 
price ($/Bu.) 2) .16 . 49 1.19 . 52 1.3 1.38 1.88 -.57 2.78 1.87 4.14 -.59 
3) .11 .36 .91 .65 1.02 1.29 1.35 .44 1.26 2.90 3.88 15.28 
4) - - - - - - - — - - — -
5) - - - - - - - - - - - -
U.S. soybean vAiole- 1) 1.08 2.39 3.12 4.42 6.53 6.93 8.72 7.84 11.65 9.43 16.34 9.98 
sale price ($/Bu) 2) .16 . 47 .85 . 51 1.42 .135 1.85 -.56 2.74 1.83 4.09 -.58 
3) .11 .35 .67 .64 1.12 1.26 1.33 .43 1.24 2.86 3.83 14.98 
4) 
5) 
E.G. soybean price 1) .57 .85 -.04 .10 1.10 .34 .91 -.62 1.38 -1.13 3.27 -2.44 
(m/MT) 2) -.16 -.66 -1.67 -2.68 -3.83 -4.02 -4.63 -6.77 -5.46 -6.67 -6.33 -10.18 
3) -.20 -.76 -1.83 2.57 -4.11 -4.08 -5.30 -6.17 -6.51 -6.02 -6.52 1.21 
N3 
Ln 
4) 
5) 
Brazil soybean price 1) -.31 -.28 -.59 -.63 -.19 -.76 -.37 -2.11 -.26 -2.98 1.28 -4.65 
(Cruzeiro/MT) 2) -1.05 -1.81 -2.26 -3.47 -4.82 -5.19 -5.99 -8.32 -7.17 -8.56 -8.39 -12.42 
3) -1.09 -1.91 -2.42 -3.36 -5.12 -5.25 -6.39 -7.69 -8.22 -7.91 -8.56 -.98 
4) 
5) 
J^ an soybean price 1) .94 1.36 -.39 -.21 .64 -.11 .43 -1.47 . 84 -2.25 2.71 -3.92 
(Yen/MT) 2) .03 -.51 -3.21 -3.92 -4.16 -5.29 -5.88 -9.07 -7.15 -8.97 -8.03 -13.07 
3) -.02 -.64 -3.39 -3.80 -4.44 -5.37 -6.36 -8.18 -8.49 -8.07 -8.26 .41 
4) 
5) 
Table 5.1. Continued 
Years 
Description 1971 1972 1973 1974 1975 1975 1977 1978 1979 1980 1981 1982 
Canada sc5^ 3ean price 1) .47 1.17 2.52 1.75 2.65 3.02 4.08 2.63 5.56 2.82 9.16 2.08 
(Canadian $/Mr) 2) -.46 -.76 -.78 -1.88 -1.88 -2.41 -2.55 -5.46 -2.92 -4.38 -3.05 -7.83 
3) -.51 -.88 -1.06 -1.76 -2.14 -2.50 -3.05 -4.51 -4.34 -3.42 -3.31 6.78 
4)— - — — — - - — - - - -
5)- - - - - - - - - - - -
U.S. scfynieal vAiole- 1) 1.13 2.61 4.28 4.96 7.07 8.22 9.99 9.46 12.56 11.23 16.85 12.45 
sale price 2) .18 .58 1.07 . 82 1.72 1.62 2.27 -.31 2.44 .37 2.33 -2.82 
($/diort T.) 3)— — — — — — — — — — — — 
4) .25 .84 1.76 2.60 3.50 4.15 4.47 5.60 6.16 7.02 7.71 8.69 
5)- - - - - - - - - - - -
E.C. sqymeal price 1) .57 .97 . 78 . 51 1.22 1.25 1.79 .49 1.92 .16 3.41 -.61 
(EM/MT) 2) -.13 .55 -1.48 -2.57 -2.63 -3.53 -3.99 -5.86 -5.27 -7.12 -7.18 -11.39 
3)— _ — — — - - — — — - — 
4) -.08 -.35 -.99 -1.25 -1.37 -1.68 -2.35 -2.08 -2.52 -2.62 -3.27 -3.31 
5 ) _ _  -  -  -  -  -  -  -  -  -  -
Brazil sqymeal price 1) -.30 -.15 . 24 -.22 .31 .16 .52 -.97 .29 -1.66 1.41 -2.79 
(Cruzeiro/MT) 2) -1.02 -1.69 -2.03 -3.34 -3.59 -4.67 -5.31 -7.36 -6.94 -8.97 -9.19 -13.55 
4) -.97 -1.49 -1.55 -2.0 -2.31 -2.80 -3.66 -3.56 -4.18 -4.45 -5.28 -5.49 
5 ) _ _  -  -  -  -  -  -  -  -  -  -
Japan soymeal price 1) .76 1.13 .70 . 25 .91 .74 1.35 .00 1.38 -.42 2.60 -1.47 
(Yen/37.5 H;) 2) .04 -.30 -1.96 -3.01 -3.07 -3.41 -4.65 -6.65 -6.20 -6.73 -7.89 -12.39 
3)— - — — — — — — — - — — 
4) .09 -.11 -1.40 -1.61 -1.76 -1.80 -2.96 -2.7 -3.31 -2.8 -4.02 -4.21 
5 ) _ _  -  -  -  -  -  -  -  -  -  -
Table 5.1. Ccntinued 
Years 
Description 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Canada sqjmeal price 1) .45 1.25 2.81 1.73 3.53 3.96 5.02 3.85 6.12 4.25 8.71 4.08 
(Canadian S/MT) 2) -.42 -.63 -1.02 -1.28 -1.41 -2.1 -2.12 -5.02 -3.16 -5.63 -4.46 -9.65 
3) 
4) -.36 -.39 -.19 .01 .23 .22 -.08 .34 .25 .42 .42 .70 
5) 
U.S. vdiolesale price 1) 1.27 2.57 3.75 5.21 6.57 7.72 9.82 10.65 13.11 13.12 19.06 16.93 
of sqyoil 2) .13 .38 .76 .91 1.74 2.38 3.22 2.99 4.80 5.57 8.73 7.28 
(Cent/LB) 3) 
4) 
5) .19 .65 1.39 1.92 2.87 4.21 4.41 5.27 6.45 7.65 9.19 9.77 
B.C. sqyoil price 1) .89 1.20 .55 .79 1.44 1.12 1.85 1.75 2.92 1.86 6.03 3.1 
(ttVMT) 2) -.22 -.89 -2.28 -2.83 -4.47 -3.77 -3.99 -5.15 -4.51 -4.76 -3.0 -5.17 
3) 
4) 
5) -.17 -.63 -1.69 -1.98 -3.07 -2.09 -2.90 -3.1 -3.02 -2.93 -2.59 -3.04 
J^ jan sqyoil price 1) .90 1.16 .25 .45 .60 .52 1.24 .91 1.88 .85 4.20 1.65 
(Yen/MT) 2) .00 -.46 -2.11 -2.92 -3.40 -3.64 -4.56 -4.98 -4.64 -4.74 -3.26 -4.88 
J) 
4) 
5) .05 -.26 -1.63 -2.12 -2.47 -2.19 -3.48 -3.25 -3.27 -3.18 -2.92 -3.30 
Canada sqyoil price 1) .48 .95 1.87 2.29 2.18 2.54 4.25 5.48 6.16 5.47 9.73 6.99 
(Canada $/Mr) 2) -.39 -.65 -1.18 -1.46 -.98 -1.02 -1.13 -1.88 -.93 -.83 1.22 -.49 
3) 
4) 
5) -.34 -.45 -.54 -.57 -.25 .20 -.12 .04 .47 .91 1.60 1.47 
Table 5.1. Continued 
Years 
Descriptim 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Brazil sqyoil price 1) .02 .09 .01 .07 .57 .03 .62 .31 1.37 .05 4.3 .97 
(Cruzeiro/MT) 2) -1.18 -2.17 -3.05 -3.84 -5.79 -5.22 -5.64 -7.06 -6,56 -7.02 -5.33 -7.81 
3 ) _ _  -  —  -  -  -  -  -  -  —  -
4)— - - - - - - - - - — -
5) -1.12 -1.89 -2.41 -2.92 -4.29 -3.42 -4.48 -4.87 -4.98 -5.07 -4.90 -5.56 
Africa sqyoil price 1) .89 1.24 .69 1.2 1.23 1.29 2.81 2.01 3.23 2.23 5.82 2.79 
(French Franc/MT) 2) -.20 -.82 -2.12 -3.31 -3.27 -3.58 -5.12 -4.88 -4.20 -4.42 -2.36 -3.62 
3)— — — — - — — — — — — — 
4)- - - - - - - - - - - -
5) -.15 -.57 -1.53 -2.25 -2.21 -1.90 -3.65 -2.83 -2.71 -2.58 -1.99 -2.04 
Asia and Oceania 1) 1.21 1.62 2.01 2.54 2.43 2.57 3.44 3.47 4.88 3.51 8.09 5.24 
soyoil price 2) -.03 -.31 -1.1 -2.32 -2.01 -2.22 -2.33 -3.37 -2.54 -2.5 -.87 -2.94 
(Indian Eiqjee/Mr) 3) — — — — — — — — — — — — 
4)- - - — - - - - - - — -
5) .03 -.07 -.45 -1.17 -.97 -.57 -1.26 -1.34 -1.06 -.84 -.47 -.84 
Wholesale prices 
U.S.-rfiolesale price 1) .98 1.95 2.97 4.01 5.05 6.08 7.11 8.15 9.21 10.28 11.37 12.44 
index (1980=100) 2)— — — — — — — — — — — — 
3)- - - - - - - - - - - -
4)- - - - - - - - - - - -
5 ) - _  -  -  -  -  -  -  -  -  -  -
Canada vAwlesale 1) .69 1.49 2.33 3.19 4.06 4.93 5.79 6.65 7.53 8.42 9.32 10.21 
price index 2) — — — — — — — — — — — — 
(1980=100) 3)— — — — — — — — — — — — 
4)- - — — - - — — — - — — 
5)- - - - - - - - - - - -
Table 5.1. Continued 
Years 
Descriptim 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
E.G. vAiolesale price 1) 1.05 2.01 2.91 3.92 4.94 5.95 6.96 7.98 9.02 10.06 11.13 12.17 
index (1980=100) 2)— — — — — — — — — — — — 
3)— — — — — — — — - - — — 
4 ) _ _  -  —  -  -  -  -  -  -  —  —  
5 ) _ _  -  -  -  -  -  -  -  -  -  -
Japan vtolesale 1) .82 1.50 1.92 2.59 3.25 3.91 4.57 5.23 5.90 6.57 7.25 7.93 
price index 2) — — — — — — — — — — — — 
(1980=100) 3)— — — — — — — — — — — — 
4 ) - _  -  -  —  —  —  -  -  -  -  —  
5)- - - - - - - - - - - -
African consuner 1) .32 .91 1.73 2.76 3.98 5.37 6.91 8.57 10.36 12.27 14.29 16.40 K 
price index 2) 
(1967=100) 3) 
4) 
5) 
Asia and Oceania 1) .75 1.48 2.45 3.02 3.80 4.57 5.33 6.1 6.89 7.68 8.49 9.27 
consunEr price 2) — — — — — — — — — — — — 
index (1957=100) 3)— ~ — — — — — — — — — — 
4 ) - _  -  -  -  -  -  -  -  -  -  -
5 ) - _  -  -  -  -  -  -  -  -  -  -
Pest-of-the WDrld 1) .60 1.61 2.93 4.55 6.42 8.49 10.73 13.12 15.64 18.3 21.07 23.94 
consumer price 2) — — — — — — — — — — — — 
index (1957=100) 3)— — — — — — — — — — — — 
4)- - - - - - - - - - - -
5)- - - - - - - - - - - -
Ln 
Table 5.1. Continued 
Years 
Description 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Exchange rates (per U.S. $) 
Brazilian Cruzeiro 1) -1.22 -2.39 -3.59 -4.79 -5.97 -7.11 -8.23 -9.33 -10.43 -11.52 -12.59 -13.64 
2) -1.22 -2.39 -3.59 -4.79 -5.97 -7.11 -8.23 -9.33 -10.43 -11.52 -12.59 -13.64 
3) -1.22 -2.39 -3.59 -4.79 -5.97 -7.11 -8.23 -9.33 -10.43 -11.52 -12.59 -13.64 
4) -1.22 -2.39 -3.59 -4.79 -5.97 -7.11 -8.23 -9.33 -10.43 -11.52 -12.59 -13.64 
5) -1.22 -2.39 -3.59 -4.79 -5.97 -7.11 -8.23 -9.33 -10.43 -11.52 -12.59 -13.64 
Canadian dollar 1) -.63 -1.25 -1.88 -2.52 -3.15 -3.76 -4.36 -4.96 -5.56 -6.16 -6.75 -7.33 
2) -.63 -1.25 -1.88 -2.52 -3.15 -3.76 -4.36 -4.96 -5.56 -6.16 -6.75 -7.33 
3) -.63 -1.25 -1.88 -2.52 -3.15 -3.76 -4.36 -4.96 -5.56 -6.16 -6.75 -7.33 
4) -.63 -1.25 -1.88 -2.52 -3.15 -3.76 -4.36 -4.96 -5.56 -6.16 -6.75 -7.33 
5) -.63 -1.25 -1.88 -2.52 -3.15 -3.76 -4.36 -4.96 -5.56 -6.16 -6.75 -7.33 
Eiçected Canadian $ 1) 33.9 b b 88.7 --87.7 b -54.5 -30.9 -37.9 -34.4 -37.1 -36.3 
2) 33.9 b b 88.7 --87.7 b -54.5 -30.9 -37.9 -34.4 -37.1 -36.3 
3) 33.9 b b 88.7 --87.7 b -54.5 -30.9 -37.9 -34.4 -37.1 -36.3 
4) 33.9 b b 88.7 --87.7 b -54.5 -30.9 -37.9 -34.4 -37.1 -36.3 
5) 33.9 b b 88.7 --87.7 b -54.5 -30.9 -37.9 -34.4 -37.1 -36.3 
Deutsche nark 1) -.36 -1.30 -3.07 -4.1 -5.11 -6.1 -7.06 -8.01 -8.96 -9.91 -10.84 -11.75 
2) -.36 -1.30 -3.07 -4.1 -5.11 -6.1 -7.06 -8.01 -8.96 -9.91 -10.84 -11.75 
3) -.36 -1.30 -3.07 -4.1 -5.11 -6.1 -7.06 -8.01 -8.96 -9.91 -10.84 -11.75 
4) -.36 -1.30 -3.07 -4.1 -5.11 -6.1 -7.06 -8.01 -8.96 -9.91 -10.84 -11.75 
5) -.36 -1.30 -3.07 -4.1 -5.11 -6.1 -7.06 -8.01 -8.96 -9.91 -10.84 -11.75 
Eîçected IM 1) .00 -.32 -1.16 -1.58 -1.92 -2.31 -3.11 -4.42 -5.44 -6.58 -4.39 -4.60 
2) .00 -.32 -1.16 -1.58 -1.92 -2.31 -3.11 -4.42 -5.44 -6.58 -4.39 -4.60 
3) .00 -.32 -1.16 -1.58 -1.92 -2.31 -3.11 -4.42 -5.44 -6.58 -4.39 -4.60 
4) .00 -.32 -1.16 -1.58 -1.92 -2.31 -3.11 -4.42 -5.44 -6.58 -4.39 -4.60 
5) .00 -.32 -1.16 -1.58 -1.92 -2.31 -3.11 -4.42 -5.44 -6.58 -4.39 -4.60 
Table 5.1. Gmtiimsd 
Years 
Descripticn 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Japanese Yen 1) -.13 -.99 -3.32 -4.44 -5.53 -6.59 -7.63 -8.65 -9.67 -10.69 -11.69 -12,67 
2) -.13 -.99 -3.32 -4.44 -5.53 -6.59 -7.63 -8.65 -9.67 -10.69 -11.69 -12.67 
3) -.13 -.99 -3.32 -4.44 -5.53 -6.59 -7.63 -8.65 -9.67 -10.69 -11.69 -12.67 
4) -.13 -.99 -3.32 -4.44 -5.53 -6.59 -7.63 -8.65 -9.67 -10.69 -11.69 -12.67 
5) -.13 -.99 -3.32 -4.44 -5.53 -6.59 -7.63 -8.65 -9.67 -10.69 -11.69 -12.67 
Eîçected Jarpanese 1) -.11 -.22 -.33 -.44 -.56 -.66 -.79 -.93 -1.02 -1.16 -1.28 -1.38 
Yen 2) -.11 -.22 -.33 -.44 -.56 -.66 -.79 -.93 -1.02 -1.16 -1.28 -1.38 
3) -.11 -.22 -.33 -.44 -.56 -.66 -.79 -.93 -1.02 -1.16 -1.28 -1.38 
4) -.11 -.22 -.33 -.44 -.56 -.66 -.79 -.93 -1.02 -1.16 -1.28 -1.38 
5) -.11 -.22 -.33 -.44 -.56 -.66 -.79 -.93 -1.02 -1.16 -1.28 -1.38 
French Franc 1) -.34 -1.24 -2.93 -3.91 -4.99 -5.93 -6.85 -7.76 -8.67 -9.57 -10.48 -11.3 
2) -.34 -1.24 -2.93 -3.91 -4.99 -5.93 -6.85 -7.76 -8.67 -9.57 -10.48 -11.3 
3) -.34 -1.24 -2.93 -3.91 -4.99 -5.93 -6.85 -7.76 -8.67 -9.57 -10.48 -11.3 
4) -.34 -1.24 -2.93 -3.91 -4.99 -5.93 -6.85 -7.76 -8.67 -9.57 -10.48 -11.3 
5) -.34 -1.24 -2.93 -3.91 -4.99 -5.93 -6.85 -7.76 -8.67 -9.57 -10.48 -11.3 
British Pound 1) -.16 -.72 -1.79 -2.88 -3.78 -4.52 -5.38 -6.23 -7.07 -7.98 -8.83 -9.68 
2) -.16 -.72 -1.79 -2.88 -3.78 -4.52 -5.38 -6.23 -7.07 -7.98 -8.83 -9.68 
3) -.16 -.72 -1.79 -2.88 -3.78 -4.52 -5.38 -6.23 -7.07 -7.98 -8.83 -9.68 
4) -.16 -.72 -1.79 -2.88 -3.78 -4.52 -5.38 -6.23 -7.07 -7.98 -8.83 -9.68 
5) -.16 -.72 -1.79 -2.88 -3.78 -4.52 -5.38 -6.23 -7.07 -7.98 -8.83 -9.68 
Indian Rupee 1) -.16 -.72 -1.79 -2.88 -3.78 -4.63 -5.49 -6.33 -7.1 -8.01 -8.86 -9.71 
2) -.16 -.72 -1.79 -2.88 -3.78 -4.63 -5.49 -6.33 -7.1 -8.01 -8.86 -9.71 
3) -.16 -.72 -1.79 -2.88 -3.78 -4.63 -5.49 -6.33 -7.1 -8.01 -8.86 -9.71 
4) -.16 -.72 -1.79 -2.88 -3.78 -4.63 -5.49 -6.33 -7.1 -8.01 -8.86 -9.71 
5) -.16 -.72 -1.79 -2.88 -3.78 -4.63 -5.49 -6.33 -7.1 -8.01 -8.86 -9.71 
Table 5.2. Dynamic nultipliers given a one percent sustained increase in the U.S. rncney stçply growth rate for 
world soybeans and products markets (1971-1982)^  
Years 
Description 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
U.S. 
Planted acreage 1) 0.00 .03 .18 .62 .63 .79 .88 1.49 1.08 2.10 1.31 3.16 
(mil. acre) 2) 0.00 .04 .19 .58 .62 .92 1.10 1.83 1.16 2.36 2.62 3.97 
3) 0.00 .03 .13 .44 .55 .77 .96 1.45 1.35 1.74 2.72 3.90 
4) 
5) 
Crush 1) .41 1.03 3.35 7.94 7.84 10.5 12.07 20.71 18.25 29.71 19.48 39.15 
(mil. bush.) 2) .12 .59 2.86 6.36 5.81 9.40 12.06 22.42 17.56 25.82 24.88 39.73 
3) -.38 -1.24 -3.74 -.94 -2.34 .22 -.76 10.15 7.16 6.32 6.41 -2.77 
4) 
5) 
Soybean wholesale 1) .03 .08 .19 .28 .39 .37 .66 .39 .90 .61 1.39 .55 
price 2) .01 .02 .05 .03 .08 .07 .14 -.03 .22 .12 .35 -.03 
($/Bu) 3) .00 .01 .04 .04 .07 .07 .10 .02 .09 .21 .32 .79 
4) 
5) 
Sqymeal vAiolesale 1) 1.0 2.83 9.78 7.95 9.62 11.98 19.38 11.72 25.25 19.84 35.07 22.48 
price 2) .16 .62 2.26 1.30 2.25 2.34 4.44 -.39 5.05 .68 4.96 -5.07 
($/short T.) 3) 
4) .20 .92 3.78 4.12 4.73 5.75 9.05 7.81 10.67 12.00 16.79 16.83 
5) 
I^h this table. — = exogenous in this sinulation scenario. 
Table 5.2. Gantinued 
Years 
Description 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
U.S. 
Sqyoil ^ lesale 1) .15 . 26 .69 1.67 1.89 1.45 2.42 2.70 3.96 3.32 4.50 2.64 
price 2) .02 . 04 .14 .29 .49 .45 .81 .77 1.49 1.42 2.08 1.11 
(Cent/LB) 3)— — — — — — — — — — — — 
4) — — — — — — — — — — — — 
5) .02 .07 .25 .61 .82 .75 1.11 1.41 1.72 1.90 2.13 1.73 
Soybean net ejçort 1) -.11 .89 4.04 6.38 7.27 10.68 13.06 16.68 18.72 26.45 28.01 37.25 
(Mil. Bush.) 2) .25 1.49 4.32 7.48 10.33 15.2 18.4 22.3 23.48 42.63 48.51 61.83 
3) .61 2.72 9.18 12.26 15.95 20.88 25.05 27.76 32.28 50.2 66.36 126.85 
4) - - - - - - - — - - - -
_ _ _ _ _ _ _  
Sqyneal net ejçort 1) 11.91 45.35 142.93 216.13 242.2 315.2 387.03 519.92 550.42 726.84 630.93 914.27 K 
(1000 SD 2) 10.0 39.14 140.36 192.28 203.88 291.08 395.25 532.23 530.99 638.55 684.06 856.37 
3 )  _ _ _ _ _ _ _ _ _ _ _ _  
4) 9.07 37.47 124.05 126.47 138.13 163.22 231.31 205.67 247.2 254.04 312.58 313.98 
5 )  _ _ _ _ _ _ _ _ _ _ _ _  
Sqyoil net ejçort 1) 6.73 15.43 38.72 93.65 102.72 130.93 175.50 242.39 277.89 333.53 369.8 428.47 
(Mil. LB) 2) 3.83 11.15 40.91 85.03 106.38 140.75 202.59 283.14 329.83 391.83 445.5 487.01 
3 )  _ _ _ _ _ _ _ _ _ _ _ _  
4 ) _ _ _ _ _  _ _ _ _ _ _ _  
5) 4.0 12.05 36.56 68.51 75.53 70.33 114.81 145.83 157.43 160.41 181.91 178.45 
Brayn'l 
Harvested acreage 1) 0.0 -1.66 -4.21 -13.00 -22.72 -19.57 -31.50 -37.96 -69.05 -71.5 -119.48 -81.46 
2) 0.0 -5.75 -21.46 -56.33 -108.23 -176.60 -256.93 -368.84 -459.71 -577.15 -671.27 -768.15 
3) 0.0 -5.79 -21.93 -59.56 -109.66 -83.79 264.86 -382.72 -475.21 -598.4 -694.24 -798.16 
4 )  _ _ _ _ _ _ _ _ _ _ _ _  
5 )  _ _ _ _ _ _ _ _ _ _ _ _  
Table 5.2. Continued 
Years 
Description 1971 1972 1973 1974 1975 1975 1977 1978 1979 1980 1981 1982 
Bray,il 
Crush 1) .33 . 43 3.54 .33 -6.34 -12.12 -25.59 -23.13 -.58 -13.17 30.76 48.99 
(1000 MT) 2) 1.15 2.67 10.67 -.58 -22.75 -62.78 -160.85 -140.72 -162.97 -99.89 -165.63 39.71 
3) 1.5 4.04 18.54 10.03 -.55 -25.78 -122.01 -101.95 -132.69 -7.33 102.31 2315.93 
4 ) - —  
5 )  _ _ _ _ _ _ _ _ _ _ _ _  
Soybean net ejçorts 1) -.47 -2.54 -9.68 -19.61 -30.66 -22.25 -29.13 -24.05 -82.99 -109.08 -238.18 -180.44 
(1000 MT) 2) -1.64 -10.4 -40.9 -83.7 -156.6 -239.4 -286.4 -308.4 -402.4 -876.5 -1020.3 -1236.2 
3) -2.0 -11.9 -49.7 -98.8 -181.4 -288.4 -339.2 -353.9 -451.9 -1004.9 -1329.1 -355.7 
4 )  _ _ _ _ _ _ _ _ _ _ _ _  
5 )  _ _ _ _ _ _ _ _ _ _ _ _  
Scyneal net eçorts 1) .09 . 24 2.74 .17 -4.63 -9.23 -19.11 -18.1 -.55 -10.74 23.98 35.23 % 
(1000 MT) 2) .34 1.13 8.88 -1.92 -19.55 -55.05 -123.95 -110.64 -129.45 -81.03 -132.25 21.95 ° 
3 )  _ _ _ _ _ _ _ _ _ _ _ _  
4) -.41 -.73 -.79 -.94 -1.46 -1.13 -1.75 -1.32 -1.93 -1.82 -3.21 -2.84 
5 )  _ _ _ _ _ _ _ _ _ _ _ _  
Soyoil export quota 1) 0.0 -.1 -.3 -1.0 -2.13 -2.4 -3.48 -3.53 -5.28 -7.69 -12.69 -10.99 
(1000 MT) 2) 0.0 -.33 -1.45 -4.43 -9.99 -17.88 -27.65 -31.66 -38.57 -60.35 -78.54 -86.3 
3 ) - _ _ _ _  -  - -  - -  - -
4 )  _ _ _ _ _ _ _ _ _ _ _ _  
5 )  _ _ _ _ _ _ _ _ _ _ _ _  
E.G. 
E.G. soybean price 1) 2.52 3.97 -.28 .72 5.71 1.91 5.3 -2.18 8.1 -5.42 25.04 -13.38 
(m/MT) 2) -.74 -3.09 -12.69 -18.29 -19.19 -22.28 -32.29 -30.48 -32.38 -32.38 -48.97 -55.72 
3) -.85 -3.4 -14.35 -17.27 -21.02 -22.23 -34.17 -30.32 -35.52 -31.18 -49.39 6.37 
5 )  _ _ _ _ _ _ _ _ _ _ _ _  
Table 5.2. Ccntinued 
Years 
Description 1971 1972 1973 1974 1975 1975 1977 1978 1979 1980 1981 1982 
E.G. soyneal price 1) 2.34 4.20 5.14 2.38 5.37 5.73 9.61 1.72 9.01 .64 19.41 -3.20 
2) -.54 -2.36 -11.28 -11.85 -11.28 -15.05 -21.59 -20.83 -25.21 -29.09 -41.58 -59.33 
3 ) —  —  —  —  —  —  —  —  —  —  —  —  
4) -.32 -1.54 -7.74 -5.78 -6.01 -7.38 -13.98 -7.98 -10.55 10.21 -19.29 -18.35 
5 ) - - - -  -  -  - -  - -  - -
E.G. sqyoil price 1) 9.23 9.44 6.61 15.85 19.43 12.75 25.59 22.0 39.65 19.67 78.94 28.09 
(EM/MT) 2) -2.37 -7.04 -25.69 -55.58 -58.52 -43.09 -55.94 -65.63 -62.77 -50.58 -39.54 -45.1 
3 ) —  - - - - - - - - -  -  —  
4 )  _ _ _ _ _ _ _ _ _ _ _ _  
5) -1.74 -5.19 -20.13 -39.37 -40.83 -22.49 -40.4 -41.14 -35.24 -30.35 -33.47 -31.31 
E.G. so3^ 3eannet 1) 2.75 5.28 27.9 12.85 -6.15 19.2 30.28 14.24 12.34 18.59 34.33 28.25 
inport 2) -.81 -.35 -5.18 -6.45 .70 8.53 22.20 9.40 5.12 -.44 25.13 . 01 
(1000 MT) 3) 6.75 25.81 97.88 96.52 111.73 107.23 151.81 128.93 135.45 105.43 174.54 -17.22 
5) 
E.G. sqyneal ret 1) 14.24 30.51 72.27 77.39 84.84 86.44 101.91 110.67 127.63 140.92 131.09 192.89 
inport 2) 3.78 13.28 55.2 63.11 50.98 58.19 65.23 83.11 94.52 115.41 129.47 204.45 
(1000 MT) 3) ____________ 
4) 1.88 8.42 34.43 28.29 27.31 30.05 50.39 34.56 41.98 40.75 68.50 62.51 
5 )  _ _ _ _ _ _ _ _ _ _ _ _  
E.G. 
E.G. soyoil net 1) -3.86 -6.61 -12.51 -36.17 -29.85 -28.12 -33.23 -40.29 -37.86 -37.22 -27.31 -34.55 
inport 2) -1.03 -2.6 -10.16 -21.78 -20.48 -13.27 -14.34 -21.89 -19.93 -18.29 -7.85 -18.26 
(1000 MT) 3) ____________ 
Table 5.2. Continued 
Years 
Description 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
E.G. 4)— — — — — — — — — — — — 
5) -.66 -1.84 -6.78 -14.34 -14.27 -7.83 -13.25 -14.61 -12.75 -11.0 -10.57 -11.48 
Japan 
Soybean net inport 1) -1.28 1.35 15.65 6.57 -5.92 6.81 8.12 -1.08 1.94 5.65 -14.55 20.15 
(1000 MT) 2) -.19 4.15 20.6 8.49 -2.41 6.78 15.69 -4.12 7.52 -9.73 11.73 7.0 
3) .17 5.28 31.14 24.28 10.38 9.49 24.23 .56 18.30 -7.44 57.1 -57.2 
5 ) - - - -  -  -  - -  - -  - -
SqynEal net inport 1) 1.07 3.0 7.49 10.7 12.51 16.34 12.84 18.92 21.12 31.02 15.34 35.78 
(1000 MT) 2) -.3 1.87 12.37 11.36 13.26 15.6 18.31 22.01 28.36 26.73 23.71 52.14 
3 )  _ _ _ _ _ _ _ _ _ _ _  _  
4) -.55 .76 8.83 5.73 8.20 8.12 12.76 9.14 13.43 10.45 14.05 17.50 
5 )  _ _ _ _ _ _ _ _ _ _ _ _  
Sqyoil net inport 1) .13 . 40 .52 .77 1.70 1.69 1.29 1.92 1.63 2.48 1.62 2.51 
(1000 MT) 2) -.01 .15 .01 .61 1.02 1.02 1.06 1.47 1.27 1.34 .12 2.04 
3 )  _ _ _ _ _ _ _ _ _ _ _ _  
4 ) - - - -  -  -  - -  - -  - -
5) -.01 .09 .42 .45 .85 .66 .95 1.06 .88 .88 .97 1.4 
Table 5.3. Dynamic elasticities for a one percent sustained increase in the U.S. nmey siçply growth rate for real 
prices of soybean and products, 1971-1982 
1971 1972 1973 1974 1975 1976 
Years 
1977 1978 1979 1980 1981 1982 Averag 
U.S. 
Sc5^ 3ean ^ Aolesale 1) 0.1 0.4 0.1 0.4 1.4 0.8 1.6 -0.4 2.5 -0.9 4.9 -2.4 0.7 
real price 2) 0.2 0.5 0.9 0.5 1.4 0.1 1.9 -0.6 2.7 1.8 4.1 -0.6 1.1 
Sqymeal ^diolesale 1) 0.1 0.6 1.3 1.0 2.0 2.1 2.9 1.3 3.4 0.9 5.5 .1 1.8 
real price 2)  0.2 0.6 1.1 0.8 1.7 1.6 2.3 -0.3 2.4 0.4 2.3 -2.8 .9 
Sqyoil vAxjlesale 1) 0.3 0.6 0.4 1.2 1.5 1.6 2.7 2.5 3.9 2.8 7.7 4.5 2.5 
Real price 2) 0.1 0.4 0.8 0.9 1.7 2.4 3.2 3.0 4.8 5.6 8.7 7.3 3.2 
Brazil 
Soybean real price 1) -0.3 -0.3 -0.6 -0.6 -0.2 -0.8 -0.4 -2.1 -0.3 -3.0 1.3 -4.7 -1.0 
2) -1.1 -1.8 -2.3 -3.5 -4.8 -5.2 -6.0 -8.3 -7.2 -8.6 -8.4 -12.4 -5.8 
Sqymeal real price 1) -0.3 -0.2 -0.2 -0.2 -0.3 -0.2 -0.5 -1.0 0.3 -1.7 1.4 -2.8 -0.3 
2) -1.0 -1.7 -2.0 -3.3 -3.6 -4.7 -5.3 -7.4 -6.9 -9.0 9.2 -D.6 -4.1 
Soyoil real price 1) 0.0 0.1 0.0 0.1 0.6 0.0 0.6 0.3 1.4 0.0 4.3 1.0 0.7 
2) -1.2 -2.2 -3.1 -3.8 -5.8 -5.2 -5.6 -7.1 -6.6 -7.0 -5.3 -7.8 -5.1 
E.G. 
Soybean real price 1) -0.4 -1.1 -2.9 -3.8 -3.8 -5.7 -6.1 -8.6 -7.6 -11.2 -6.8 -14.6 -6.1 
2) -0.2 -0.7 -1.7 -2.7 -3.8 -4.0 -4.6 -6.8 -5.5 -6.7 -6.3 -10.2 -4.4 
Sqymeal real price 1) -0.4 -1.0 -2.1 -3.4 -3.7 -4.7 -5.2 -7.5 -7.1 -9.9 -7.7 -12.8 -5.7 
2) -0.1 -0.6 -1.5 -2.6 -2.6 -3.5 -4.0 -5.9 -5.3 -7.1 -7.2 -11.4 -4.2 
Soyoil real price 1) -0.1 -0.8 -2.3 -3.1 -3.5 -4.9 -5.1 -6.2 -6.1 -8.2 -5.1 -9.1 -4.5 
2) -0.2 -0.9 -2.3 -2.8 -4.5 -3.8 -4.0 -5.2 -4.5 -4.8 -3.0 -5.2 -3.4 
Table 5.3. Continued 
Years 
1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 Average 
Japan 
Scj^ jean real price 1) -0.1 -0.1 -2.3 -2.8 -2.7 -4.0 -4.2 -3.7 -5.1 -8.9 -3.6 -11.8 -4.1 
2) 0.0 -0.5 -3.2 -3.9 -4.2 -5.3 -6.0 -9.1 -7.2 -9.0 -8.0 -13.1 -5.8 
Sqymeal real price 1) 0.0 -0.4 -1.2 -2.3 -2.4 -3.2 -3.2 -5.2 -4.5 -7.0 -4.7 -9.4 -3.6 
2) 0.0 -0.3 -2.0 -3.0 -3.1 -3.4 -4.7 -6.7 -6.2 -6.7 -7.9 -12.4 -4.7 
Sqyoil real price 1) 0.1 -0.3 -1.6 -2.1 -2.7 -3.4 -3.4 -4.3 -4.0 -5.7 -3.1 -6.2 —3.1 
2) 0,0 -0.5 -2.1 -2.9 -3.4 -3.6 -4.6 -5.0 -4.6 -4.7 -3.3 -4.9 -3.3 
Canada 
Soybean real price 1) -0.2 -0.3 -0.2 -1.4 -1.4 -1.9 -1.7 -4.1 -1.9 -5.4 -0.1 -8.1 -2.2 
2) -0.5 -0.8 -0.8 —1.9 -1.9 —2.4 -2.6 —5.5 -2.9 -4.4 —3.1 —7.8 —2.9 
Sqyiœal real price 1) -0.2 -0.2 0.3 -1.5 -0.6 -0.9 -0.8 -3.2 -1.4 -4.1 -0.6 -6.1 -1.6 
2) -0.4 -0.6 -1.0 —1.3 -1.4 —2.1 —2.1 —5.0 -3.2 -5.6 -4.5 -9.7 —3.1 
Sqyoil real price 1) -0.2 -0.5 -0.4 -0.9 -1.9 -2.4 -1.5 -1.2 -1.3 -2.9 0.4 -3.2 -1.3 
2) -0.4 -0.7 -1.2 -1.5 -1.0 -1.0 -1.1 -1.9 -0.9 -0.8 1.2 -0.5 -0.8 
Africa 
Sqyoil real price 1) -0.6 -0.3 -1.0 -1.6 -2.8 -4.1 -4.1 -6.6 -7.2 -10.1 -5.5 -14.6 -4.9 
2) -0.2 -0.8 -2.1 -3.3 -3.3 -3.6 -5.1 -4.9 -4.2 -4.4 -2.4 -3.6 -3.2 
Asia and Qcpania 
Sqyoil real price 1) -0.4 -0.1 -0.5 -0.5 -1.4 -2.0 -1.9 -2.6 -2.0 -4.2 -0.4 -4.1 -1.7 
2) 0.0 -0.3 -1.1 -2.3 -2.0 -2.2 -2.3 -3.4 -2.5 -2.5 -0.9 -2.9 -1.9 
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increase in imports of soybeans and products by importing countries 
because U.S. exportables would be relatively cheaper as the dollar 
depreciates against the currencies of importing countries. However, the 
final net impacts on the prices, quantities, and net trade by each 
country are ambiguous due to the differential regional and commodity 
responses to monetary change. 
Scenario One: The General Case 
United States 
The increase in the U.S. money supply growth rate made the dollar 
cheaper to obtain for importing countries and, hence, stimulated foreign 
demand for U.S. soybeans and products. The initial (first year) impact 
of the one percent increase in the U.S. money supply growth rate was to 
increase U.S. soybean, soymeal, and soyoil prices by just over one 
percent each. Given the .98 percent increase in U.S. wholesale price 
index in the first year, however, the real U.S. prices of soybeans, 
soymeal, and soyoil increased by little as a result of the monetary 
change. However, real prices of soybean, soymeal, and soyoil (Table 5.3) 
continued to increase during the entire simulation period at an annual 
average of .7 percent, 1.1 percent and 2.5 percent, respectively. The 
nominal U.S. soybean crush margin also increased by 1.51 percent, leading 
to a small increase in soybean crush of .05 percent in 1971 and up to 3.6 
percent (39.15 mil. bu.) by 1982. Soymeal and soyoil disappearance 
dropped slightly by 0.02 percent and .05 percent, respectively, in 1971. 
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Soybean exports decreased by .03 percent in 1971 and increased in each 
year thereafter, up to 4.0 percent (37.75 mil. bushel) in 1982. The 
strongest effect of the monetary change is on U.S. soyoil and soymeal 
exports. Soymeal exports increased by .23 percent (12,000 short tons 
(st)) in 1971 and by 11.33 percent (914,000 st) in 1982. Soyoil exports 
increased by .37 percent (6.7 mil. lb) in 1971 compared to 20.0 percent 
(428.4 rail, lb) in 1982. 
European Community 
The increase in the growth rate of U.S. money supply appreciated the 
Deutschemark (DM) continuously from .36 percent in 1971 to about 12 
percent in 1982. Nevertheless, the nominal prices of soybeans, soymeal, 
and soyoil increased by 5.7 percent (DM 2.62), .57 percent (DM 2.34), and 
.89 percent (DM 9.23), respectively, in the first year. This is because 
the upward pressure on E.G. prices resulting from the increase in U.S. 
prices outweighed the downward pressure on prices resulting from the DM 
appreciation. However, the E.G. wholesale price index increased by 1.0 
percent in 1971 and continued to increase up to 12.2 percent in 1982. 
The consequence was a decrease in the real prices (Table 5.3) of soybean, 
soymeal, and soyoil in the EC over the period (1971-1982). The E.G. 
nominal soybean crush margin, however, increased by 1.74 percent in 1971 
and by 50 percent in 1982 because of a greater increase in the soybean 
product prices than in the price of soybeans. The nominal increase in 
the crush margin was greater than the increase in the general price 
level, generating a real effect on soybean crush over time. Soybean 
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crush increased only by .05 percent in 1971 while the disappearance of 
soymeal and soyoil increased by .21 percent and .46 percent, respec­
tively, in the same year. Soybean net imports by the E.G. increased 
slightly by .05 percent (275 MT) in 1971 and only .23 percent (28,250 MT) 
in 1982. Soymeal net imports increased substantially from .41 percent 
(1,424 MT) in 1971 to 3.07 percent (192,890 MT) in 1982. The strongest 
impact of U.S. monetary policy on the E.G., however, was on net exports 
of soyoil. Net exports of soyoil decreased continuously from about 13 
percent (3,860 MT) in 1971 to a maximum of about 24 percent (37,220 MT) 
in 1980. This relatively strong negative effect of U.S. monetary policy 
on E.G. net trade of soybean products indicates that E.G. import demand 
of soybean products is more elastic than E.G. import demand of soybeans 
with respect to U.S. monetary change. 
Japan 
The 1 percent sustained increase in the growth rate of U.S. money 
supply appreciated the yen continuously from .13 percent in 1971 to about 
13 percent in 1982. The nominal Japanese soybean price increased by .94 
percent in 1971 but decreased by about 4 percent in 1982. The soymeal 
nominal price increased by .76 percent in 1971 and decreased by 1.5 
percent in 1982. The decreases in Japanese prices of soybeans and 
soymeal in some years was due to the sharp appreciation of the Japanese 
yen in these years. The Japanese soyoil nominal price, however, 
increased continuously from .9 percent in 1971 to 1.55 percent in 1982. 
At the same time, the Japanese wholesale price index also increased 
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continuously from .82 percent in 1971 to about 8 percent in 1982, 
reducing the real prices of soybeans, soymeal, and soyoil through the 
period (1971-82). 
The dynamic, simultaneous price changes resulted in a continuous 
increase in the soybean nominal crush margin by .5 percent in 1971 to 
about 9 percent in 1981. This is because nominal prices of soymeal and 
soyoil increased more rapidly than the price of soybeans. The disappear­
ance of soymeal and soyoil was only slightly affected, increasing in the 
first year by .04 percent and .01 percent, respectively, and by only 1.16 
percent and 0.41 percent in 1982. The impact on Japanese soybean net 
imports was also very small, increasing by 0.4 percent (1,350 MT) in 1972 
and by .44 percent (20,150 MT) in 1982. However, as in the E.G. the 
impact on soymeal and soyoil net imports was relatively larger and 
positive reflecting the more elastic response of soymeal and soyoil 
import demands compared to that of soybeans in Japan. Soymeal net 
imports increased by 1.5 percent (1,070 MT) in 1971 and by about 25 
percent (35,780 MT) in 1982. Soyoil net import increased by only .78 
percent (130 MT) in 1971 and by 3 percent (1620 MT) in 1981. 
Canada 
The U.S. monetary expansion also appreciated the Canadian dollar 
continuously during the simulation period from .63 percent in 1971 to 
7.33 percent in 1982. The Canadian dollar was the least affected of all 
the currencies in the model by the U.S. monetary policy change. This is 
probably due to the fact that the Canadian monetary authority has largely 
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attempted to stabilize its currency rate vis-a-vis the U.S. dollar. The 
appreciation of the Canadian dollar resulted in an increase of .47 
percent, .45 percent, and .48 percent in the nominal Canadian prices of 
soybeans, soymeal, and soyoil, respectively, in the first year. On the 
other hand, the Canadian general price level increased continuously from 
about .7 percent in 1971 to about 10.0 percent in 1982, resulting in a 
decrease in the real prices of soybeans, soymeal, and soyoil in Canada 
over time (Table 5.3). The Canadian nominal soybean crush margin 
increased from about .44 percent in 1971 to 17 percent in 1982. 
Nevertheless, both harvested acreage and crush of soybeans dropped over 
the simulation period. Disappearance of soymeal and soyoil, however, 
increased rapidly during the same period because of the decline in real 
prices. Soybean net imports thus increased by .02 percent and 6 percent 
in 1971 and 1982, respectively. Soymeal net imports increased by .6 
percent and 11 percent respectively, in the same two years. Soyoil net 
imports increased at even higher rates than soymeal net imports through­
out the period (1971-1982). As in the E.G. and Japan, Canadian import 
demand of soybean joint products (soybean meal and soybean oil) was more 
responsive to the U.S. monetary change compared to that of soybeans. 
Brazil 
The Cruzeiro also appreciated continuously from by 1.22 percent in 
1971 up to about 14 percent, making the dynamic response of the Cruzeiro 
to the simulated change in U.S. monetary policy the strongest relative to 
other currencies. This is likely due to the Brazilian monetary policy of 
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allowing the exchange rate to absorb fully all external shocks in an 
effort to control price inflation in Brazil. The sharp appreciation of 
the Cruzeiro led to a small drop in the nominal prices of soybean and 
soymeal of about .3 percent in the first year. The soybean price 
continued to drop, however, to about 5 percent by 1982. The soymeal 
price both increased and decreased over the simulation period following 
no consistent pattern. The soyoil price was only slightly affected, 
increasing from .02 percent in 1971 to about 1 percent in 1982. 
Brazilian prices change little as a result of the monetary expansion 
because the positive effects of the increases in U.S. prices of soybeans 
and products on Brazilian prices of soybeans and products tended almost 
to offset the negative effects of the Brazilian Cruzeiro appreciation on 
these prices. When the Brazilian general price is endogenized and 
allowed to respond freely to the monetary change, instead of increasing 
as expected, the general price level declined slightly because of the 
strong Cruzeiro adjustments in response to the monetary change. 
Therefore, as explained in Chapter II and Chapter IV, the Brazilian 
general price was treated exogenously with respect to the U.S. monetary 
change. Consequently, all changes in the nominal prices of soybeans and 
products in Brazil are also real changes. 
The simultaneous interactions between soybeans, soymeal, and soyoil 
prices led to a slight increase in the crush margin in some years (.19 
initially) and a decrease in others. Harvested acreage of soybeans 
dropped slightly during the simulation period, ending at a 1 percent 
(81,460 HA) decrease in 1982. Soybean crush showed little or no response 
271 
during the simulation period (1971-82). While soymeal disappearance was 
nearly unchanged, soyoil disappearance increased by about .02 percent in 
1971 and 1.6 percent in 1982. 
Perhaps the greatest impact the of U.S. monetary expansion on the 
Brazilian soybean industry, however, was on exports of soybeans. Soybean 
net exports dropped by .3 percent (470 MT) in 1971 and by 10 percent 
(180,440 MT) in 1982. Soymeal net exports exhibited little or no change 
due to the mixed behavior of the Brazilian soymeal price through the 
simulation period. Soyoil exports dropped by about 7 percent (95 MT) in 
1972 and continued dropping throughout the simulation period to about 1 
percent (11,000 MT) in 1982. 
Africa 
The impact of the U.S. monetary expansion in the Africa region was 
to appreciate the French franc in each year from .34 percent in 1971 to 
about 11 percent in 1982. This exchange rate effect increased the 
African soyoil price by .9 percent in 1971 to about 2.8 percent by 1982. 
At the same time, world inflation resulting from the change in U.S. mon­
etary policy and the depreciation of the dollar increased the African 
consumer price index throughout the period from about .3 percent in 1971 
to more than 16 percent in 1982. The resulting real drop in the soyoil 
price in Africa increased both consumption and imports of soyoil by the 
African region by an annual average of about 4.0 percent over the period 
(1971-1982). 
272 
Asia and Oceania 
The increase in the U.S. money supply growth rate appreciated the 
British pound by .16 percent in 1971 and to about 10 percent by 1982. 
The Indian rupee followed the British pound and appreciated continuously 
over the period at almost the same rate as the British pound. As a 
result, the soyoil price in Asia and Oceania increased by 1.21 percent in 
1971 to a maximum of 8 percent in 1981. At the same time, the consumer 
price index in the Asia-Oceania region increased by .75 percent in 1971 
to a maximum of over 9 percent in 1982. The resulting real price changes 
led to increases in both consumption and imports of soyoil by the 
mid-1970s and on average over the period 1971-1982. The annual average 
increase in both imports and disappearance of soyoil in Asia and Oceania 
was about 3.9 percent over the period. 
Rest-of-the-World (ROW) 
Due to the depreciation of U.S. dollar resulting from the monetary 
expansion, soybean imports and as well as soymeal and soyoil production 
in the ROW increased on average over the period by 5.5 percent. Soymeal 
disappearance increased by about 0.5 percent in 1971 and continued 
increasing to a maximum of about 9 percent in 1981. Soyoil disappearance 
grew at a slower rate from .19 percent in 1972 to a maximum of nearly 6 
percent in 1979. Soymeal net imports by the ROW increased continuously 
over the period as a result. However, soyoil net imports by the ROW 
decreased over the period. This is due to the fact that ROW domestic 
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production of soyoil from imported soybeans was increasing more rapidly 
than ROW soyoil disappearance over the period. 
Scenario One Summary 
The dynamic simulation results are consistent with a priori expecta­
tions about the behavior of world supply, demand, and prices of soybeans 
and products. In particular, the results indicate that a U.S. monetary 
expansion (i.e., increase in the growth rate of U.S. money supply) tends 
to boost U.S. soybean production as well as U.S. exports of soybeans, 
soymeal, and soyoil over time. It is important to note, however, that 
the rate of increase in U.S. production and exports is much smaller than 
the increase in nominal prices of soybeans and products would suggest 
might be the case. This is because the increase in the general price 
index as a result of the monetary expansion limited the size of the real 
price effects on U.S. production and consumption. Although the first 
year effects can be rather small, over time the compounding effects of an 
increase in the growth rate of money supply can have significant real 
effects. On the other hand, such a U.S. monetary expansion has a 
negative impact on other world producers and exporters of soybeans and 
products (Brazil and the EC). Importing countries benefit because they 
are able to expand their consumption and imports at cheaper prices in 
real terms. Another important result which seemed to hold for all 
countries, with the exception of Brazil, is that the effects of the U.S. 
monetary policy change tended to be larger for the joint products 
(soybean meal and soybean oil) than for the primary product (soybeans). 
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Scenario Two: Exogenous General Price Levels 
In this scenario, changes in nominal prices are also changes in real 
prices because the general price levels are not allowed to respond to the 
monetary expansion. The results of this second scenario simulation, are 
given in Tables 5.1 and 5.2 as line (2). In general, the direction of 
changes are similar to those obtained under Scenario One. U.S. exports 
of soybeans and products increased, exports of soybeans and products by 
other countries declined, and imports of soybeans and products by 
importing countries increased. The magnitude of the changes in the 
endogenous variables is quite different, however. In U.S., real prices 
(Table 5.3) and, hence, exports of soybeans and soybean oil increased by 
substantially more in Scenario Two over the entire simulation period. 
The real U.S. price and exports of soybean meal, however, increased by 
less than in Scenario One. This is because nominal prices of soymeal 
were less elastic than nominal prices of soybeans and soybean oil in 
Scenario Two. 
In Brazil, although the general price level was not allowed to 
adjust in either Scenario One or Two, real prices (Table 5.3) and, hence, 
exports of soybeans and products decreased by substantially more in 
Scenario Two over the simulation period. This is because nominal prices 
of soybean and products in the U.S. and hence in Brazil adjusted upward 
more rapidly in Scenario One than in Scenario Two. 
In the E.G., real prices (Table 5.3) of soybeans and products 
decreased by less causing net imports of soybeans and products to 
increase by less in Scenario Two over the simulation period. This is 
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because the monetary induced increased in U.S. general prices was almost 
totally transmitted in to the E.G. markets pulling real prices of 
soybeans and products down sharply in the first scenario. 
In Canada and Japan, the real prices (Table 5.3) of soybeans and 
soybean meal decreased by more in the first scenario than in the second 
causing net imports of soybeans and soybean meal to increase by more over 
the simulation period. The real price of soybean oil in Japan, however, 
decreased by slightly more while Japanese net imports of soybean oil 
increased by less in the second scenario. The Canadian soyoil price 
decreased by less and soyoil imports increased by less in the second 
scenario. The Canadian nominal price of soybean oil was much more 
responsive than nominal prices of soybean and soybean meal to the 
monetary change in Scenario One, and vice-versa in Scenario Two. 
In Africa, the real price of soybean oil (Table 5.3) decreased by 
substantially less causing net imports of soybean oil to increase by 
substantially less in Scenario Two over the simulation period. This was 
due to the strong African general price adjustments in response to the 
monetary policy induced increase in the U.S. general price level which 
led to a sharp decrease in the real price of soyoil in Africa in the 
first scenario. 
Finally, in Asia and Oceania, real price of soybean oil decreased by 
slightly more causing net imports of soybean oil to increase by slightly 
more in the second scenario over the simulation period. 
In summary, although the direction of the effects was not altered, 
ignoring the general price effects of monetary policy resulted in either 
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overestimating or underestimating these effects depending on the speed of 
price adjustment of the different commodities and countries with respect 
to the U.S. monetary change. However, as in Scenario One, these effects 
tended to be relatively larger for soybean joint products than for 
soybeans in all trading regions. 
Scenario Three: Exogenous Soybean Products 
In this dynamic simulation the nominal prices and quantities of only 
soybeans in each country were allowed to adjust to the U.S. monetary 
change. As in Scenario Two a change in nominal prices is a change in 
real prices. The calculated dynamic elasticities and multipliers of this 
simulation are given in Tables 5.1 and 5.2, respectively, as line (3). 
The effects on prices and quantities of soybeans under this scenario are 
similar in direction to those obtained under the first and second 
scenario. Specifically, the U.S. expansionary monetary policy increased 
the U.S. soybean price and decreased soybean prices in other trading 
countries over the entire simulation period. Consequently, U.S. exports 
of soybeans increased, and Brazilian exports of soybeans decreased. Net 
world trade in soybeans, however, increased over the entire simulation 
period. Although the direction of change in soybean prices and 
quantities under this scenario is similar to that in the first and second 
scenarios, the magnitude of changes is significantly different in all 
countries. 
In the U.S., prices and hence exports of soybeans increased at 
slightly higher rates in this case than in Scenario Two. In Brazil, the 
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same but opposite story is true. Brazilian prices and hence exports of 
soybeans decreased at a slightly higher rate than they in the second 
scenario. In importing countries, prices and hence imports of soybeans 
decreased at a slightly higher rate than in the second scenario. 
Hence, examining the effects of monetary policy on soybeans while 
imposing price-fixity on joint products tends to overestimate these 
effects on the prices and trade of soybeans. 
Scenario Four: Only Soybean Meal is Endogenous 
In this dynamic simulation the nominal prices and quantities of only 
soybean meal in each country were allowed to adjust to the U.S. monetary 
change. The calculated dynamic elasticities and multipliers of this sim­
ulation are given in Tables 5.1 and 5.2, respectively, as line (4). The 
resulting effects on all prices and quantities of soybean meal are 
identical in their direction to those obtained under the first two 
scenarios. In comparison to Scenario Two, the magnitude of the effects, 
however, are quite different. 
In the U.S., although the price of soybean meal increased at a 
substantially higher rate than in Scenario Two, U.S. exports of soybean 
meal, increased at a substantially lower rate in this scenario than in 
Scenario Two. In Brazil, both prices and exports of soybean meal 
decreased at a substantially lower rate than Scenario Two. In all 
importing countries, the prices and imports of soybean meal decreased at 
a substantially lower rates than in Scenario Two. 
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Hence, examining the effects of monetary policy on soybean meal 
while imposing price-fixity on soybeans and soybean oil tends to under­
estimate these effects on the prices and trade of soybean meal. 
Scenario Five: Only Soybean Oil is Endogenous 
In this dynamic simulation the nominal prices and quantities of only 
soybean oil in each country were allowed to adjust to the U.S. monetary 
change. The calculated dynamic elasticities and multipliers of this sim­
ulation are given in Tables 5.1 and 5.2, respectively, as line (5). The 
resulting effects on the prices and quantities of soybean oil are iden­
tical to those obtained under the first and second scenarios. In 
comparison to Scenario Two, the magnitude of the effects, however, are 
quite different. 
In the U.S., although the price of soybean oil increased at a 
substantially higher rate than in Scenario Two, U.S. exports of soybean 
oil, increased at a substantially lower rate in this scenario than in 
Scenario Two. In Brazil, both prices and exports of soybean oil 
decreased at a substantially lower rate than Scenario Two. In all 
importing countries, the prices and imports of soybean oil decreased at a 
substantially lower rates than in Scenario Two. 
Hence, examining the effects of monetary policy on soybean oil while 
imposing price-fixity on soybeans and soybean meal tends to underestimate 
these effects on the prices and trade of soybean oil. 
In summary, the comparison of the dynamic outcomes of the last three 
scenarios to these of the second suggests that evaluating the effects of 
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a change in monetary policy on a certain commodity while ignoring the 
response of other related commodities to such a policy change tends to 
seriously bias the quantitative results. Specifically, ignoring the 
simultaneous and dynamic responses of prices and quantities of soybeans 
and joint products to monetary policy tends to overstate the effects of 
such policy on the soybeans and understate it on the joint product. 
The Long-Run Elasticities 
The long-run elasticities of prices and net trade of soybeans and 
products with respect to a 1 percent sustained increase in U.S. money 
supply growth are given in Table 5.4 for all countries in the model. In 
the U.S., the long-run elasticities of nominal average prices with 
respect to the monetary policy change were 7.4, 8.4, and 9.2 for 
soybeans, soymeal, and soyoil respectively, when the general price level 
was allowed to respond to the change in U.S. monetary policy (Secenario 
One). Given a monetary policy elasticity of the U.S. general price of 
6.6 in that case, however, the implied elasticities of the real prices of 
soybeans, soymeal, and soyoil were relatively low at .8, 1.8, and 2.6 
respectively. The U.S. net export supply of soybeans, soymeal, and 
soyoil were more elastic than real prices with respect to the money 
supply change at 2.0, 6.6 and 10.2, respectively. The high money supply 
elasticities of the export supply of soybeans and products, and of oil in 
particular, are the result of the relative responsiveness of imports and 
of exports by U.S. competitors to the change in U.S. monetary policy. 
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Table 5.4. Dynamic long-run elasticities of sustained increase in U.S. 
money supply growth rate by one percent^ 
Scenario Scenario Scenario Scenario Scenario 
Variable 12 3 4 5 
U.S. 
Soybean wholesale price 7.4 
Soyraeal wholesale price 8.4 
Soyoil wholesale price 9.2 
General price level 6.6 
Soybean net export 2.0 
Soymeal net export 5.6 
Soyoil net export 10.2 
Brazil 
Soybean export price -1.0 
Soyraeal export price -.3 
Soyoil wholesale price -.4 
General price level 
Soybean net export -3.1 
Soymeal net export 0.00 
Soyoil net export -1.3 
E.G. 
Soybean import price 0.4 
Soymeal import price 1.0 
Soyoil import price 2.0 
General price level 5.5 
Soybean net import .2 
Soymeal net import 2.6 
Soyoil net import -7.7 
Japan 
Soybean import price -.1 
Soymeal import price .7 
Soyoil import price 1.2 
General price level 4.3 
Soybean net import 0.1 
Soyraeal net iraport 5.2 
Soyoil net import 1.1 
1.2 2.4 — — 
0.9 — 4.4 — 
3.2 — — 4.5 
2.9 4.5 — — 
6.4 — 3.2 — 
11.5 — — 5.7 
-5.8 -4.9 — — 
-5.6 — -3.2 
- 1 . 8  —  —  —  
23.6 -21.3 — — 
-0.8 — —0.4 — 
—  6 . 6  —  —  —  
-4.4 -3.8 — — 
-4.2" — -1.8 — 
-3.3 — — -2.3 
. 0  1 . 0  —  —  
1.9 — .9 
-4.4 — — -3.3 
-5.8 —4.7 — — 
-4.7 — -2.2 — 
-3.3 — — -2.3 
.2 .3 — — 
10.3 — 4.0 — 
.5 — — 1.6 
Canada 
Soybean import price 3.2 -2.9 -2.9 
Soymeal import price 3.8 -3.1 — .1 
^Calculated as the average of the percentage change in the values of 
the given endogenous variable divided by the average percentage change in 
the growth rate of money supply for the period 1971-1982. Also, — = 
"exogenous in this scenario". 
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Table 5.4. Continued 
Soyoil import price 4.0 -.8 — — — — .2 
General price level 5.4 — 
Soybean net import 2.4 3.4 3.5 — 
Soymeal net import 3.7 6.0 .35 — 
Soyoil net import 15.7 7.0 — —  3.4 
Africa 
Soyoil import price 2.1 -3.2 — —  -2.0 
General price level 7.0 — 
Soyoil net import 4.3 2.1 1.4 
Asia and Oceania 
Soyoil import price 3.4 -1.9 -. 8 
General price level 5.0 — 
Soyoil net import 3.5 4.8 — — 1.9 
Exchange rate (per U.S. $) 
Brazilian Cruzeiro -7.6 -7.6 -7.6 -7.6 -7.6 
Canadian Dollar -4.1 -4.1 -4.1 -4.1 -4.1 
Deutsche Mark -6.4 -6.4 -6.4 -6.4 -6.4 
Japanese Yen -5.8 -6.8 -6,8 -6.8 -6.8 
French Franc -6.2 -6.2 -6.2 -6.2 -6.2 
Indian Rupee -5.0 -5.0 -5.0 -5.0 -5.0 
The long-run average elasticities of Brazilian soybean, soymeal, and 
soyoil real prices with respect to the U.S. money supply change were 
-1.0, -.3, and -.4, respectively, in the general case (Scenario One). 
Brazilian soybean export supply was elastic and negative with respect to 
the U.S. money supply change. The long-run elasticity of Brazilian 
soymeal exports was effectively zero while that of soyoil exports was 
-1.3. This decrease in the Brazilian exports of oil was due to the 
shiftin demand by soyoil importing countries away from Brazil and towards 
the U.S. 
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The long-run elasticities of the real prices of soybeans, soymeal, 
and soyoil in the E.G. with respect to the change in U.S. monetary policy 
were -6.1, -5.5, and -4.5, respectively. Net soybean imports of the E.G. 
were inelastic over the long run (.2), while soyraeal imports and soyoil 
exports were elastic (2.5 and -7.7, respectively). Hence, the biggest 
impact of U.S. monetary policy on the E.G. was on soybean products 
trade. 
Although the nominal prices of soybeans and meal in Japan were 
relatively unresponsive to the change in the U.S. monetary policy, the 
Japanese soyoil price was somewhat responsive in a positive direction. 
This was because the positive effect of the U.S. nominal soyoil price 
outweighed the negative effect of the Japanese yen appreciation on the 
Japan soyoil price. However, the large positive adjustments of the 
Japanese general price level with respect to the U.S. monetary change 
insured that all Japanese real prices were negatively responsive to the 
U.S. monetary change over time. Although the Japanese imports of 
soybeans were quite unresponsive, Japanese imports of soymeal and soyoil 
were highly responsive to the change in U.S. monetary policy over time. 
This reflected the more elastic demand of soybean products than of 
soybeans in Japan. 
Real wholesale prices of soybeans, soymeal, and soyoil in Ganada 
were relatively responsive over the long run to the change in U.S. 
monetary policy with long-run elasticities of -2.2, -1.5, and -1.4, 
respectively. As is the case for both the E.G. and Japan, soyoil import 
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demand in Canada was the most sensitive to U.S. monetary policy change 
over time. Although Canadian imports of both soybeans and soymeal were 
highly responsive (elasticities of 2.4 and 3.7, respectively, in Scenario 
One), soyoil net import demand was much more responsive (elasticity of 
15.7). 
The real import price and import demand of soyoil in Africa were 
highly responsive to the change in U.S. monetary policy in Scenario One. 
The same was generally the case in Asia and Oceania. 
Finally, all bilateral exchange rate were negatively elastic with 
respect to the U.S. money supply change over the long-run. This implies 
that a sustained expansionary U.S. money policy tends to depreciate the 
dollar against other currencies over the long-run in nominal terms. The 
highest long-run elasticity was for the Brazilian Cruzeiro at -7.5, while 
the lowest was for the Canadian dollar at -4.1. 
In the the second simulation scenario, in which all regional general 
price levels were held constant while soybean and product prices were 
allowed to adjust freely, the signs of the dynamic long-run elasticities 
were generally the same as those in the first scenario. The magnitude of 
these elasticities, however, were significantly different. For the U.S., 
both soybean and soyoil export supplies were somewhat more responsive to 
monetary policy in the second scenario. U.S. soymeal exports were 
slightly less responsive. For Brazil, exports of soybeans, soymeal, and 
soyoil were more responsive to the annual monetary shocks in the second 
simulation. In comparison, the elasticities of imports to the monetary 
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policy change were different across countries. In the E.G. the 
elasticities of imports were smaller for soybeans and products in the 
second simulation compared to the first. In other importing countries, 
the import demand elasticities became higher for soybeans and soymeal in 
the second simulation. The long-run elasticities of soyoil imports 
became lower in Japan, Canada, and Africa and higher in Asia and Oceania 
in the second scenario. 
The dynamic long-run elasticities of Scenario Three, Four, and Five 
are given in Table 5.2 in the last three columns. The signs of the elas­
ticities are genearlly the same as in Scenario Two. However, the size of 
the elasticities are different from those of Scenario Two for all 
countries. In the U.S., nominal long-run elasticities of soybean, 
soymeal, and soyoil prices are higher in these three scenarios than those 
in Scenario Two. The long-run elasticities of exports are higher for 
soybeans and lower for their products than those in Scenario Two. In 
Brazil, long-run elasticities of soybean, soymeal, and soyoil prices are 
lower in these three scenarios than those in Scenario Two. Therefore, 
Brazilian long-run elasticities of soybeans, soymeal, and soyoil exports 
are lower in these three scenarios than those in Scenario Two. In all 
importing countries, the long-run elasticities of the prices of soybeans 
and their joint products are lower in the last three scenarios than those 
in Scenario Two. However, the long-run elasticities of imports in the 
last three scenarios are higher for soybeans and lower for soybean 
products than those in Scenario Two for all importing countries. 
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Conclusions 
A number of conclusions and implications can be.drawn from the 
simulation results. First, and perhaps most importantly, the long-run 
impact of a change in U.S. monetary policy on world soybean and products 
markets, via exchange rate adjustments, can be large and significant. An 
expansionary U.S. monetary policy depreciates the U.S. dollar relative to 
the currencies of other trading countries over the long-run, making U.S. 
exports of soybeans and products relatively cheaper from the viewpoint of 
all other importing countries. The results (in all five scanarios) is a 
rise in real U.S. prices of soybeans and products and, therefore, larger 
U.S. domestic production and net exports. Other exporting countries 
generally lose over the long run in terms of lower exports and prices. 
Second, considering the dynamic impact of monetary policy under the 
assumption of fixity of the general price levels can lead to signifi­
cantly inaccurate evaluation of the consequences for real prices, produc­
tion, disappearance, ending stocks, and trade of soybeans and products in 
each country. The U.S. gains a larger share of world markets in this 
case. Hence, assuming complete fixity of the general price level with 
respect to a monetary change tends to overstate the benefits of an expan­
sionary monetary policy for the U.S. soybean industry and to understate 
the negative effects of such a policy on U.S. export competitors. 
Third, the comparison of dynamic results in the last three scenarios 
to those obtained in Scenario Two implies that omitting joint products of 
soybeans from the analysis tends to overstate significantly the effects 
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of the U.S. monetary policy on soybean trade and to understate signif­
icantly these effects on joint products trade in all countries. 
Fourth, as is apparent from the dynamic outcomes of the first two 
scenarios, the effects of U.S. monetary policy tends to be relatively 
larger on soybean joint products than on soybeans in all trading 
regions. 
Finally, an analysis of the long-term dynamic elasticities provides 
further evidence of even stronger positive real effects of U.S. expan­
sionary monetary policy on the U.S. soybeans industries over time. This 
is consistent with the compounding nature of the monetary change that was 
simulated in the model. 
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CHAPTER VI. SUMMARY AND CONCLUSIONS 
Schuh (1974, 1980, 1984) has suggested repeatedly that the U.S. 
agricultural sector bears a major share of the burden of adjustment to 
volatile monetary policy, largely through its effect on the value of the 
U.S. dollar against foreign currencies. Many attempts to test that 
hypothesis have utilized agricultural sector models for one or a group of 
commodities with an explicit export sector into which a submodel of 
exchange rate determination has been incorporated. In most of these 
attempts, exchange rate determination has been based on the assumptions 
of short run purchasing power parity (PPP) and interest parity (IP). 
Expectations about future exchange rate movements have been largely 
ignored. 
The incorporation of exchange rate determination submodels into 
models of agricultural trade as a means to capture the linkage between 
monetary policy and the U.S. agricultural sector via the exchange rate 
has also entailed a number of crucial, yet dubious assumptions. First, 
in most studies, a two-region world (usually the U.S. and the 
Rest-of-the-World (ROW)) has been assumed. This assumption ignores 
structural monetary and agricultural policy differences among countries 
in the aggregate ROW region and obscures world demand and supply 
responses to changes in the value of the dollar against foreign 
currencies. 
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Second, many studies have focused on primary agricultural commodi­
ties, ignoring the possible compounding effects of joint-products. 
Ignoring joint product effects may lead to an inaccurate measure of a 
U.S. monetary policy change on commodity markets such as soybeans in 
which the joint products play an important role in price formation in the 
primary commodity market. 
Finally, in most studies, the exchange rate has been approximated 
either by an aggregate trade-weighted exchange rate such as the SDR or by 
a single currency value for the U.S. dollar. This ignores the differ­
ences in actual movements of the value of the dollar in foreign currency 
markets and, therefore, inadequately captures the possible effects of 
international monetary policies on agricultural markets. 
The general concern of this study was a quantitative examination of 
the effects of international monetary policy on world agricultural 
markets in which the foregoing problems have been explicitly addressed. 
Soybeans and their products were chosen to be representative of agricul­
tural commodities due to the importance of these commodities in terms of 
production, utilization and trade in the US and the World relative to 
other agricultural commodities. In addition, an analysis of the world 
soybean and products market allowed for an examination of the simultane­
ous interaction in producing, consuming, and trading soybeans and the 
joint products of soybeans (soymeal and soyoil). Furthermore, soybeans 
and products are subject to relatively little government intervention in 
world markets. 
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The specific objectives of this study were to (1) evaluate and 
analyze different approaches to exchange rate determination, (2) develop 
an appropriate exchange rate model for incorporation into a multi-
country, nonspatial equilibrium trade model of soybeans and products, 
(3) specify, estimate, and validate the composite model, (4) conduct 
dynamic policy simulations to quantitatively measure the impact of a U.S. 
monetary policy change on U.S. and world soybean and products markets, 
and (5) draw conclusions and policy implications. The first two 
objectives were achieved in the second and third chapters of this study. 
Chapter II provided an extensive descriptive analysis of world soybeans 
and product markets and the exchange rate behavior and the conduct of 
monetary policy in each of the major countries considered in the study. 
Chapter III explored two different existing approaches to exchange rate 
determination; (1) the traditional (flow) approach (balance of payments, 
PPP, and absorption) and (2) the modern asset (stock) approach (different 
versions of the monetary approach and the portfolio balance approach). 
Then, a general exchange rate determination model which combines both the 
stock and flow approaches was developed based on the flow-stock approach 
to exchange rate determination. Neither the purchasing power parity 
(PPP) nor the interest parity (IP) conditions were assumed to hold in 
this combined version of exchange rate determination. The importance of 
exchange rate expectations was recognized explicitly in the theoretical 
development and estimation of the exchange rate model. For each region, 
the specification of the bilateral spot exchange rate model and the 
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expected exchange rate model were based on the theoretical development 
and then incorporated into a multi-country nonspatial equilibrium world 
model of soybeans and soybean products. 
The regional soybean and product models included relationships 
explaining planted and harvested soybean acreage, production, disap­
pearance, inventories, and domestic prices of soybeans, soymeal, and 
soyoil, soybean crush margins, and crush capacity. The regional models 
were linked through price transmission equations for soybeans, soymeal, 
and soyoil, bilateral exchange rates, general price linkages, and trade 
flows. 
The third objective of the study was accomplished in Chapter IV 
through econometric estimation of the structural equations of the 
composite world model and validation of the model. The model was 
estimated for the period 1960-1982 using two-stage nonlinear least 
squares. The estimated model had satisfactory statistical properties. 
In general, more than 90 percent of the variation in the dependent 
variables of the model was explained by the particular set of independent 
variables in the model. There is little evidence of serial correlation 
among residuals and almost all estimated coefficients were statistically 
significant. Importantly, the signs of the estimated coefficients were 
consistent with a priori expectations. The econometric validation of the 
model indicated a relatively low percentage error in the model simula­
tion, the absence of a systematic bias, and the ability of the model to 
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replicate the degree of variability in the historical data. This 
suggested that the estimated model was suitable for dynamic policy 
analysis. 
The fourth and fifth objectives were accomplished in Chapter V 
through dynamic simulation and multiplier analysis. Five scenarios were 
assumed in order to compare the effects of an expansionary U.S. monetary 
policy on U.S. and world soybeans and joint product markets under 
different crucial assumptions. In all cases, an increase in the growth 
rate of the U.S. money supply of one percentage point was imposed on the 
model. In the first scenario, the prices and quantities of soybeans and 
products in each country were allowed to adjust simultaneously and freely 
to the monetary policy change. Also, the general price level was allowed 
to adjust simultaneously. In the second scenario, the assumptions of the 
first scenario were maintained except that general price levels in all 
countries were exogenized. The aim was to assess the consequences of 
ignoring the general price effects when analyzing the effects of monetary 
policy on world agricultural markets. In many of the previous studies in 
this area, the general price level was left exogenous, if included at 
all. In the third, fourth, and fifth scenarios, along with the general 
price level, the quantities and prices of soybeans, soymeal, and soyoil, 
respectively, were exogenized one at a time. The objective of these 
latter scenarios was to measure the differences in the dynamic adjust­
ments of world soybean and product markets to the same monetary policy 
change if the commonly-used assumption of no interaction between soybeans 
and their joint products (soymeal and soyoil) was introduced. 
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Conclusions and Implications 
The empirical findings from the estimation and the dynamic policy 
simulation analysis and the policy implications are summarized below. 
First, in all the estimated bilateral exchange rate equations, the 
estimated coefficients were generally statistically significant. Also, 
the signs of the estimated coefficient were positive for the domestic 
money supply relative to U.S. money supply, negative for domestic 
(foreign) real output relative to U.S. real output (i.e., relative GNPs 
divided by the wholesale price indicies of the respective countries), and 
positive for the expected exchange rate. Although the positive sign for 
the relative money supply variables was consistent with previous 
empirical work, the sizes of the coefficients was inconsistent with the 
monetary hypothesis (i.e., a significant deviation from 1). Also, the 
estimated coefficients of the money supply ratios were not consistent 
across countries indicating a significant difference in the effects of 
the monetary policies conducted by different countries on exchange rates. 
This difference is assumed away in studies that use a single weighted 
exchange rate index or a single country exchange rate proxy. The 
negative signs of the real output ratio in all estimated exchange rate 
equations implies that the downward pressure on exchange rates induced by 
monetary forces tends to be much stronger than the upward pressure on 
exchange rate induced by other flow real factors. The positive signs for 
the expected exchange rates were consistent with the theoretical exchange 
rate model developed in Chapter III and provided evidence of a close and 
positive link between current and expected future exchange rates. This 
293 
is particularly the case because both the current spot and expected 
exchange rates depend on the expectations of the exogenous variables that 
affect the spot rate (shown explicitly in equation (3.43) in Chapter 
III) . 
Second, in all estimated bilateral exchange rate equations, the 
coefficients with respect to the expectation of exchange rates were found 
to be statistically significant at the 1 percent level, implying the 
importance of accounting for expectations when modeling exchange rate 
behavior. However, the size of the expectation coefficients varied 
widely across countries with the smallest at .05 for the Japanese yen/$US 
rate and the largest at .94 for the Canadian dollar/$US rate. This 
suggests different degrees of dependence of the spot rate in different 
countries on the expectations due mainly to different profit opportuni­
ties from arbitrage in different exchange rate markets. This is because 
there are different degrees of intervention and capital control in these 
different exchange markets. 
Third, the results of estimation and dynamic simulations emphasize 
the importance of endogenizing exchange rate expectations simultaneously 
with the spot rate for policy analysis. The dynamic response of each of 
the bilateral exchange rates to monetary policy changes is significantly 
different in magnitude depending on whether expectations of exchange rate 
movements are included in the model. The empirical evidence provided by 
this study indicates that the dynamic impact of a monetary policy change 
on agricultural markets, via the exchange rate, is most likely to be 
underestimated if exchange rate expectations are not accounted for. 
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Fourth, the dynamic simulation results provide strong evidence of a 
positive and significant impact of a change in U.S. monetary policy on 
the U.S. and world soybean and product markets. Specifically, an expan­
sionary U.S. monetary policy depreciates the U.S. dollar against the 
currencies of other countries. This results in a real and significant 
impact of monetary policy on the supplies, demands, stocks, trade, and 
real prices of soybeans, soymeal, and soyoil for all importing and 
exporting countries. The specific simulated impact of an expansionary 
U.S. monetary policy was to increase real prices of soybeans and joint 
products in the U.S. and to decrease the real prices of soybeans and 
joint products in other countries. Consequently, U.S. exports of 
soybeans and joint products increased as both U.S. production and foreign 
demand of these commodities increased. Specifically, in the U.S. market, 
the impact of the simulated increase in the growth rate of U.S. monetary 
policy expanded the production and crush of soybeans, raised the crush 
margin, depressed domestic consumption of soymeal and soyoil as well as 
soybean inventories, and expanded soymeal and soyoil inventories. The 
impact on other producing countries (e.g., Brazil) was much the opposite. 
In importing countries, the domestic crush of soybeans, the domestic 
disappearance of soymeal and soyoil, and inventories of soybeans, 
soymeal, and soyoil all generally increased. The empirical results 
provide evidence of a significant long-run, real effect of monetary 
policy on U.S. and world agricultural markets. It also lends support to 
Starleaf's results that farmers are not benefited by a deflationary 
monetary policy in the U.S. Such a policy, on the one hand, decreases 
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U.S. domestic real prices of farm products depressing domestic production 
of agricultural commodities. On the other hand, it appreciates the value 
of the U.S. dollar against other exporting and importing country's 
currencies, making U.S. agricultural exports less competitive in 
international markets. 
Fifth, in all dynamic simulation conducted the simulated U.S. trade 
gains from an expansionary monetary policy were large not only because 
demand expanded in importing countries but also because of international 
demand shifts away from other exporting countries to the relatively 
cheaper U.S. supplies of soybeans and products. The import demand for 
Brazilian soybeans and products and for E.G. exports of soyoil declined 
sharply leading to a trade share losses for these countries. 
Sixth, the dynamic elasticities suggest that the trade effects of a 
change in U.S. monetary policy tend to be larger on the joint products 
(soymeal and soyoil) than on the primary product (soybeans) itself. 
Although U.S. exports of soybeans, soymeal, and soyoil all increased 
continuously following the monetary expansion, exports of soymeal, and 
soyoil increased by substantially more over the simulation period. 
Seventh, the assumption of complete general price level rigidity 
with flexible agricultural commodity prices given a change in monetary 
policy resulted in overestimating or underestimating the impact on real 
prices, production, supplies, demands, and trade of soybean and their 
joint products in exporting and importing countries than when general 
price levels were allowed to respond to the change in monetary policy. 
Nevertheless, the direction of the impacts were generally unaffected. 
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Hence, ignoring inflationary adjustment to a monetary policy change tends 
to bias the impacts of monetary policy on agricultural markets. 
Eighth, the empirical findings indicate the importance of accounting 
for other related commodity responses when attempting to measure the 
effects of a monetary policy change on a given commodity. This study 
provides evidence that ignoring the existence of joint products in agri­
culture can lead to misleading conclusions about the strength of the 
policy impact. The simulation experiments conducted illustrate clearly 
that ignoring the simultaneous response of a primary commodity and its 
joint products to a monetary policy change tends to seriously over­
estimate the effects on the primary commodity and to underestimate the 
effects on the joint products (soymeal and soyoil). 
Finally, the dynamic long-run elasticities also indicate that an 
expansionary U.S. monetary policy has a significant impact on U.S. and 
world soybeans and products over time. Specifically, an expansionary 
policy increases real prices of soybeans and products in U.S. and 
decreases real prices of soybeans and products in other importing/export­
ing countries. Consequently, U.S. exports of soybeans and joint products 
increase while soybean and product exports of U.S. export competitors 
decrease. Imports of soybeans and joint products increase over time. 
This result is consistent with the nature of the monetary change which 
has been used in all simulation experiments. As explained in Chapter V, 
a sustained increase in the growth rate of monetary supply is simulated 
causing a compounding effect on all of the endogenous variables through 
the simulation period 1971-1982. 
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In summary, the major implication for policy purposes is that a 
monetary policy change has a significant influence on the U.S. and world 
agricultural markets. A contractionary, anti-inflationary monetary 
policy would harm U.S. farmers by depressing real farm prices, and, most 
importantly depressing U.S. agricultural exports, shifting international 
agricultural demand from the U.S. toward its export competitors. To the 
extent that agricultural trade is important for U.S. farmers, and to the 
extent that the value of U.S. dollar relative to foreign currencies is 
affected, changes in monetary policy should be seriously considered in 
the evaluation and selection of agricultural policy. In evaluating such 
monetary policy impacts on agricultural markets, special attention must 
be paid to the commonly-used and critical assumption regarding commodity 
price versus general price level adjustments, the degree of commodity and 
regional disaggregation, the existence of joint products, and the effects 
of exchange rate expectations. 
Suggestions for Further Research 
In this study, a multi-region, bilateral exchange rate model was 
constructed and linked to a multi-region nonspatial model of world 
soybean and products markets. By the nature of the model structure, a 
change in U.S. monetary policy is fed through all endogenous bilateral 
exchange rates and price linkages into the regional components of the 
model, affecting the quantities of each commodity produced, consumed and 
traded in each year. The combined exchange rate and regional agricul­
tural trade model structure is rich and flexible enough to allow easily 
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for analyzing a wide range of different government and nongoverment 
policy issues. One could very easily add and/or alter equations in the 
model to examine the impacts of monetary and fiscal policy, price inter­
vention policies, quotas and tariffs, and transportation costs for 
example, on world soybean and products markets. Furthermore, the general 
model structure is flexible enough to accommodate a large number of com­
modities and regions, allowing the analysis of large set of policies 
simultaneously by different exporting and/or importing countries either 
as coordinated or conflicting international efforts. The following is an 
outline of only some of the possible extensions of the research that 
might be considered as improvements or additions to this research 
project. 
1) This study examined the impact of a monetary policy change on 
world soybean and derivatives markets only through its effects on 
exchange rates and general price levels. Endogenizing other channels 
through which a monetary change might affect agricultural markets, such 
as interest rates and real income, would allow a more general equilibrium 
analysis. 
2) In endogenizing the different exchange rates for the countries 
included in this study, only the bilateral exchange rates of each of 
these countries against the U.S. dollar was included. Endogenizing other 
cross-country exchange rates would be a significant improvement. This 
would require, however, building and estimating a significantly larger 
multi-country exchange system in which a monetary policy change by any 
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country in the system would affect all other cross-country exchange 
rates. 
3) Only soybean and products markets were endogenous in this model, 
so that the wide range of close substitutes for both in production and 
consumption were ignored. Endogenzing the behavior of close substitutes 
along with soybeans and soybean products would make the analysis more 
complete and accurate. To the extent that other commodities are 
substitutes, the analysis herein has likely overstated the effects of 
monetary policy specifically on soybean and products markets. For every 
commodity added, however, the model size would increase significantly. 
The cost in terms of time and computer funds could be significant. 
4) The influence of a monetary policy change on world soybean and 
products markets was examined while the adjustments of other segments of 
the economy and the feedback from these sectors to soybean and exchange 
markets were ignored. Modeling the responses of other sectors (e.g., the 
industrial and livestock sectors) and the interaction among these sectors 
and agriculture and the money exchange markets in all trading regions 
would likely improve the accuracy of the empirical results. This again 
would significantly increase the size, complexity and cost of the model. 
5) Finally, the model utilized in this study was estimated, 
validated, and simulated using time series data covering the period 1960-
1982. An update of these time series and extending them to more recent 
periods is another major area to which future research must pay 
attention. This is particularly true for the exchange rate submodel in 
which estimation results are based on a limited number of degrees of 
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freedom due to the discontinuity of the exchange rate variable corres­
ponding to the shift from the fixed to the floating regime in the early 
1970s. Updating and extending the data would be a useful step for any 
further extension of this research and would allow an important and 
interesting test of the model validation, the robustness of the estimated 
structural parameters, and the overall accuracy of results of this 
research. 
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APPENDIX 1 
The portfolio model of exchange rate determination presented in 
equations (3.14)-(3.16) in Chapter III can be solved for the interest 
rate change (di) and the exchange rate change (de) simultaneously. 
Expressing endogenous variables in terms of exogenous variable and 
writing in matrix form yields; 
(Al.l) 
f^F* 
wf 2i 
di 
de 
dM 
di* 
dF* 
dB*^ 
Solving for di and de in matrix form yields: 
(A1.2) 
di 
f^F* 
-f2:* 
= 1 
D 
wf2i wfii 
de -1 1 
dM 
di* 
dF* 
dB^ 
where D = 
y 
wfzi 
f^F* 
> 0 . 
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Matrix multiplication yields: 
(Al.3) 
di 
1 
D 
de 
^ ^li^2i 
- "'Ml ' ^ ' 
"'lAi 
.£ii! 
' 'li % "'fc •2i 
-fl? 
^ ^li^2i 
dM 
di* 
dF* 
-) dB^ 
Given the model assumptions, the model solution yields the following 
partial derivatives: 
ai . '2:' aL.H (fAitVli!, > „ 
3i 
8F* 
= 0 
^ _ _e .fl_ 
SF* ~ DW (f^^ < 0 
'2i 
ai ^1" 
> 0 
f A f * 
li '2i 
ae 1 (Il_ + 
agd DW f^j_ 
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APPENDIX 2 
It can be shown that ARIMA forecasts are an optimal extrapolation of 
the past values of a given series. "Optimal" refers to the fact that a 
properly constructed ARIMA model has a smaller forecast-error variance 
than any other linear univariate model. 
Let the difference of the spot rate of order d (V^e^) be denoted by 
e^. Then equation (3.47) from Chapter III can be rewritten as 
(A2.1) (l-f^B - . . . OpEf) e^ = (l-G^B-GgB^ . . . 9^3^)3^ + c. 
Where B = back shift operation, (p = autoregressive parameters, 0 = moving 
average parameters, c = constant term, p = order of autoregressive terms, 
and q = order of moving average terms. It is clear from (A2.1) that the 
autoregressive (AR) portion is simply the sum of selected past values, 
each with an assigned weight (the (j) coefficient). It is also easy to 
show that the constant terra (c) reflects only past e's. Taking the 
mathematical expectation of both side of (A2.1) and solving for c 
yields: 
(A2.2) c = Et 2% - *1 - VÂ-P • 
This can be written as: 
-x, P 
(A2.3) c = E e (1 - S *.) 
^ i=l ^ 
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In practice E is replaced by an estimated mean (p) and (p is 
replaced by its estimated value (<j)). Therefore, the estimated constant 
terra is: 
(A2.A) c = ji(l - I *.) . 
i=l ^ 
The estimated mean p. is clearly a combination of past e's. The term 
% 
(1 - Z(j)^ ) is simply a weight assigned to p. Therefore, a forecast of e^  
based on the constant term in an ARIMA model also represents an extrapo­
lation of past e's into the future. It is relatively more difficult to 
show that the moving average (MA) terras in (A2.1) represent past values 
of e. For raatheraatical simplicity and without any loss of generality, 
assume that q=l in (3.47), so that the MA portion reduces to: 
(A2.5) e = (1-8B) a^ 
Solving for a^: 
% 
(A2.6) a^ = 
This can be rewritten as : 
(A2.7) a^ = (1+0B + + e^^B^ + . . . ) e^ 
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It is clear from (A2.7) that a MA(1) is an AR process of infinitely 
high order with the ij) coefficient following this pattern: 
*1 = - 8l 
*2 - - «1 
•3 - - 0? 
In practice only an estimate of 8^ and an estimate of the a^ series 
are available. Hence, in general, for any MA model, there exists an 
equivalent AR representation. Therefore, any MA portion of a properly 
constructed ARIMA model can be interpreted as representing a large number 
of past e's with certain weights attached. All three parts of a properly 
constructed ARIMA model (the AR terms, the constant terms, and the MA 
terms), taken together, can be interpreted as providing an optimal 
extrapolation of past values of the given series. 
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APPENDIX 3 
This appendix presents the estimated ARIMA models which were used to 
provide a one-step ahead forecast of each of the bilateral spot rate 
series included in the study. The estimation period was 1958-1985, The 
presentation includes estimated coefficients with the corresponding 
t-statistic in parentheses, the chi-square test^ of autocorrelation among 
residuals, and the reduced-form forecast equation. To account for mean 
and variance instability of each spot rate series, the first difference 
and log transformation were utilized. 
Canada 
The Canadian $/$US spot rate (XOCAUSA) was identified^ to follow an 
ARIMA (1, 1, 0) process with a deterministic trend included. 
^The chi-square statistic (Q) of the first k residual autocorrela­
tions (r^, . . ., r^) is defined as; 
K 
Q = T I r^^. It is a sum of squared independent normal random 
k=l 
variables, each with mean 0 and variance 1/T and is, therefore, itself 
approximately distributed as chi-square with K-p-q degrees of freedom, 
where p and q are the order of autoregressive and moving average 
processes, respectively. 
standard identification procedures for an ARIMA model were 
followed. These procedures can be found in many standard econometric 
or time series texts, such as Pindyck and Rubinfeld (1981) and Parkratz 
(1983). 
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The estimated equation was: 
(A3.1) log(XOCAUSA) - log(XOCAUSA) . = .01 + .340 [log(XOCAUSA) 
(1.52) (1.72) 
-  l o g ( X O C A U S A ) .  
The calculated chi-square statistic with 23 degrees of freedom was 7.1. 
The critical chi-square value at 5 percent level with 23 degrees of 
freedom is 35.2. The estimated equation has the properties of a good 
ARIMA model. The coefficients are significantly different from zero, the 
autoregressive term is well below one which implies stationarity, and the 
chi-square test fails to reject the hypothesis that the model residual is 
white noise at the 5 percent level. 
The reduced form forecast equation is easily obtained by rearranging 
and forwarding equation (A3.1): 
(A3.2) log(XOCAUSA)= .01 + 1.34 log(XOCAUSA) 
- .34 log(XOCAUSA) 
Equation (A3.2) was used to produce the one-step ahead forecast of the 
Canadian spot rate. 
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West Germany 
The Deutscheraark/$US spot rate (XOGMUSA) was also identified to 
follow an ARIMA (1, 1, 0) but without a deterministic trend. The 
estimated equation was as follows: 
(A3.3) log(XOGMUSA) - log(XOGMUSA)= 
.574 [log(XOGMUSA) - log(XOGMUSA) ,] . . 
(3.1) t i t i 
The calculated chi-square statistics with 23 degrees of freedom was 5.7. 
The critical chi-square value at the 5 percent level is the same as 
before. 
The estimated equation satisfies the requirement of a good ARIMA 
model, including a small number of parameters, parameters that are sig­
nificantly different from 0 at the 5 percent level, an estimated AR term 
(.57) that satisfies the stationarity condition, and a chi-square test 
fails to reject the hypothesis that the residuals are white noise. 
The reduced-form, one-step ahead forecast is again easily obtained 
by rearranging and forwarding (A3.3): 
(A3.4) log(XOGMUSA)= 1.574 log(XOGMUSA) - .574 log(XOGMUSA) 
which is the equation used to produce the one step ahead forecast of the 
DM/$US rate. 
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Japan 
While both the Canadian and German spot rates (log of the first dif­
ference of each rate) were found to follow a random walk ARIMA process, 
the identification procedures revealed quite a different ARIMA model for 
the yen/$US spot rate (XOJAUSA). The appropriate model is ARIMA (2, 1, 
0) with each of the first three autoregressive terms constrained to be 
equal to zero and with no deterministic trend. The estimated equation is 
as follows: 
(!3.5) log(XOJAUSA) - log(XOJAUSA)= 
.389 [log(XOJAUSA) - log(XOJAUSA). 
(-2.04) 
+ .529 [log(XOJAUSA) - log(XOJAUSA) ] 
(2.77) 
The calculated chi-square statistic with 22 degrees freedom was 10.2. 
The critical chi-square value with 22 degrees freedom at the 5 percent 
level is 33.9. Again the estimated coefficients are significantly dif­
ferent from zero at the 5 percent level and satisfy the stationarity 
condition. Specifically, + #2 " ^ ^2 " -918 < 1, and 
= .529 <1. In addition, the chi-square test fail to reject the 
hypothesis that the residual is white noise. 
Finally, the reduced form forecast equation is obtained by solving 
(A3.5) for the log of the yen/$US spot rate and forwarding one step: 
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(5) log(XOJAUSA)^+i = log(XOJAUSA) - .389 log(XOJAUSA) 
+ .918 log(XOJAUSA)^_^ - .529 log(XOJAUSA)^_g. 
which is the final form used to produce the one-step-ahead forecast of 
the yen/$US spot rate. 
